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NOTES TO THE READER

This is the first edition of the Integrated Product Development (IPD) Guide. This guide
is not a “cookbook” for the implementation of IPD. Rather, it is an introduction to a
proven management philosophy that will aid AFMC in meeting our customers’ needs.
IPD is a management philosophy which applies Quality Air Force principles. IYD is not

the product. IPD is the thought process that needs to become a part of the AFhlC
culture. This guide will be updated as we learn from AFMC what the best practices and
procedures are and what additional tools, if any, are required.

There is no checklist for implementing IPD because there is no one solution. In fact,
since IPD is a management philosophy based upon the interrelationship of principles,
each application of IPD will be unique. There is not one road map everyone can use.
Each application will have a unique plan and associated milestones for the
implementation of the IPD philosophy. Tile  manner in which IPD is applied to a given
product will change over time as the environment and constraints change. The IPD
philosophy provides a framework for workin: within a dynamic environment. As with
all management philosophies, a continuing relook at what is being done, why it is beins
done, and how it is being done is required.

Senior management commitment to IPD will play a key role in the establishment of IPD
in the AFMC culture. The implementation of IPD is the responsibility of everyone
within AFMC and will be overseen by the Center Commanders. The Center
Commanders will determine the reporting requirements for the IPD metrics.

Each individual needs to chose to implement and use this philosophy. Only through
personal commitment to IPD will the maximum benefits be obtained.
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The dramatic changes in OUT environment call for dramatic responses from ever-!cone  \f,ittlin
AFMC.  Given your outstanding achievfements  and support in the past. 1 l;no~~ you 31-e up to
this challenge. In fact. the very concepts on which lnte_rratecl  Product Development ;rc:
founded were developed. pro~‘en and refined by you. If you don’t recognize yourself in the
first couple of chapters of this guide.  keep  reading. l’m sure you v,‘ill  eventuallyS  see how you
can apply the concepts ;ind gain the benefit.\  of lnte grated Product Development.

We need to instill this integrated Product Developmer:: manaLement philosoph\,  in everything;
we do in AFMC. Resources are too scarce to be used in any way except the right way. and
integrated product development is the right  way. Decisions being made in a timely. integrated
fashion. involving all stakeholders will produce consistent, quality products resultin? in
satisfied customers.

Intezrated Froduct Development is a proven, powerful concept. A concept irat we need  for :I
successful Air Force of romorro~‘.

JkMES A. FAN, JR. ’

Major General, USAF
Director. Requirements
Headquarters Air Force klateriel Conunand
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CHAPTIZR  1. INTRODUCTION

1, Purpose of the Guide.  To pro\,ide every’  person within Air Force Materiel Command
(AFMC) the information needed to understand and implement the Integrated Product
Development (IPD) concept. IPD is the-culture that reflects how organization within AFMC
does business and it does not mean an organization needs to restructure in order to implement
IPD. Every person on the AFMC team should review this guide. The AFMC team includes
everyone involved in sustainment. acquisition, supp’lrt, services. as well as staff functions,
including HQ AFMC staff and center staff.

2. Ho\+,  to Use t!le Guide. This guide is a reference book, not necessarily intended to be read
from cover to cover. The guide  is structured in two sections: the fi, <I is Chapters l-5, and the
second is the attachments. “All you wanted to know about IPD” is in chapters l-5
(approximately, 30 pases).  Everyone should read this section. These chapters are written so
that they apply to everyone and all missions in AFMC. To see how IPD can be applied to your
products and your specific en\konment.  review the model that applies to you in Attachment A.
,4ttachmen*  B provides a Manpower and Personnel Checklist that will be helpful when
suucturin~ your teams. Attachment C contains additional reference material.

3. IPD Background

a. IPD is not a ne\i’  program but a strategy for managin_c  within AFMC and creating a
TQh4  culture. If you are mang$n_e  uithin  the TQM principles, and vertically and horizontally
integrating all functional activities towards common measurable goals  -- you have a achieved
IPD. IPD concepts have been utilized in various forms throughout Air Force Logistics
Command (AFLC) and Air Force Systems Command (AFSC) for many years with outstanding
results. IPD builds upon and dra\\s together concepts proven through many AFMC (AFLC
and AFSC) initiatives -- Company Concept. Concurrent Engineering (CE’). Clear
Accountability in Design (CAID).  Process Management Teams (Ph4T). Integrated Product
Teams (IPT): Quality Air Force (Q.4F), Theory of Constraints (TOC),  etc. Implementation of
IPD in AFMC ensures that we capitalize on these proven concepts and techniques. IPD
represents “the next step” in the evolution of our management philosophy.

b. IPD has its roots in integrated design and production practices which emerged in the
Japanese auto industry,  follo\xing World War II. In the early 1980s. U. S. industry examined
integared  desig as a \\‘a)’ to improve competitiveness. In 19156. the Under Secretxryr  of
Defense for Acquisition chartered the Instirute  for Defense Analysis to examine the concept of
integrated design. known as concurrent en$neerin_c.
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c. 1PD expanded Concurrent Engineering concepts within AFSC to include all disciplines.
not just technical, and was referred to as Integrated Product Development. This expansion has
resulted in the development and application of an innovative single management structure
utilizing an integrated master plan and an integrated master schedule.

d. AFLC recognized the core values of customer/product focus, fast response, teamwork
and continuous improvement. As a result, in 1990 AFLC reorganized the Air Logistics
Centers (ALCs)  using the product directorate (team) concept.

e. Further maturation of 1PD stemmed from the development and implementation of
Integrated Weapon System Management (IWSM). The White Paper: “IWSM in AFMC.”
dated 28 January 1992, encourages use of the Integrated Product Development management
philosophy. AFMCR 500-l 1, dated 1 November 1992. identifies the use of Integrated Product
Teams as the fourrh  key element of IWSM.

f. Today, many organizations within AFMC have implemented and are benefiting from
IPD. The AFMC goal is for everyone within AFMC to embrace the philosophy of IPD and to
institutionalize it within our culture. As part of this command’s continuing commitment to the
customer and to quality products, AFMC/CC  has stated that IPD will be implemented
command wide by October 1993.

4. What is IPD?

a. IPD Definition: A philosophy that systematically employs a teaming of functional
disciplines to integrate and concurrently apply all necessary processes to produce an effective
and efficient product that satisfies customer’s needs.

b. Product Definition: Product, as referred to in the IPD Definition, is not only what is
delivered to your customer (e.g., hardware, software, patient care, flight test reports.
documents...), but also processes (e.g., design. manufacturing, test. logistics. acquisition
security...) which make the product possibie. Products range from complete weapon systems
to individual end items, from request for proposals to briefings, as well as policies and
processes.

c. IPD Tenets: The IPD philosophy embodies eight key tenets as defined in the IPD
White Paper dated 2 1 April 93 (Attachment C-4). Application of these tenets in your day to
day activities will result in institutionalizing IPD.
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(1) Cultural Change - Embracing the IPD philosophy requires purposeful, multi-
disciplined teamwork. The prjOritv  of & for IPD should be:

(a) The customer

(b) The product

(c) The process
(d) Constraints, . ..and then
(e) Organizational structure

The cultural change is the move from a functional focus to one based on products and
multidisciplined teams. The team follows a logical sequence in order to develop the
management and decision making processes necessary to implement IPD. The sequence of
focus for IPD includes: the customer, the product, the process, constraints, and organizational
structure. The first step the team must take is to focus on each Gustome<  and the customer’s
needs. The customer can be internal to an organization, or external. A team or organization
normally has many customers. The customer’s needs will determine what the product will be.
The team must implement the necessary processa in order to deliver the product to the
customer. The customer, the nature of the product, and the greanization  structure provide the
constraints put on the multidisciplined team. This may require modification to existing
processes, development of new processes, and changes to organizational structure.

(2) Product Focus - IPD requires a product focus and a complete understanding

of the processes required to optimize the product. AFMC products take many forms e.g.,
technology, hardware, software, programmed depot maintenance, repair of line replaceable
units, patient care, processes. policy.... In each case, the product must form the cornerstone of
the organization’s business focus. The products delivered will dictate the ultimate success of
our efforts in the eyes of the customer. Processes (e.g.. product design, RFP development, cost
estimating, and modification kit inst;rllation,  . ...) required to deliver the product to the
customer must be understood in order for the team to make the necessary trades to optimize
the product.

(3) Up-front Pfanning  - The iife cycle of a product or process will be integrated

through comprehensive, up-front planning that must include all functions, customers,
and suppliers. Up-front product life cycle planning, which includes all functions, customers
and suppliers, lays ;t solid foundation for the various phases of the product’s life. The first step
in the planning process is to define the key program events that must take place in order to
deliver to the customer. The focus should be on events, not schedules or resources. When the
required program events are clearly defined and understood. then resources can be applied and
the impact of resource constraints can be better understood and managed. The more up front
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planning accomplished, the less potential for unforeseen issues surfacing during
accomplishment of your activity.

(4)  Right People, Right Place, Right Time - All  functions that impact the
achievement of the customer’s requirements should be applied concurrently, it? d ieam
fashion, throughout the life of a product or process. The right people at the rigf1-i  pl;i:r at
the right time are required to make the right timely integrated decisions concernink:  the
product. Each team has a leader with the responsibility to ensure the right people are
members of the team and are involved in the team decisions. Team decisions are based on the
combined input of the entire team, (e.g., engineering. manufacturing. logistics. financial
management, contracting, personnel...) ail appropriate disciplines, to include customers ;?nd
suppliers. Early industry/supplier involvement is essential to building teamwork, rt~dt  ziz:g
risk, and improving your strategy. Industry/supplier involvement supports the timely
identification of “cost drivers” and informed decisions on technical or schedule risk and
tradeoffs. In a competitive environment, this must be accomplished as outlined in S,‘iF/i:C?
policy letter on early industry involvement (91 M-001, 20 Jun 91). (See Attach.meIit (:1-  5 fpl
the policy letter.) This results in a potential for significant cost savings and product
improvements. The integration of functional and industry/supplier experts in this way
enhances functional influence throughout the life cycle of the product.

(5) Teamwork and Communication - People must function as a team. Team

success, facilitated by rapid, open communication, must be emphasized and rewarded.

Management relationships must be developed which are consistent with and focused on

achieving the team’s measurable goals and objectives. Effective communication  and
planning are the keys to successful teamwork. Communication must be open and free-flowing
within teams as well as between teams. Each team member needs to understand their role. the
roles of the other members, as well as the constraints under which other team members
operate. Supervisors and leaders should encourage open communication by acknowledging
and rewarding team achievements. In addition, teams must focus on achieving goals and
objectives. One way to channel this focus is to develop a metrics system that facilitates
meaningful data collection and presentation. Metrics foster process understanding an3
motivate actions for continuous product and process improvement.

(6) Empowerment - Decisions must be driven to the lowest possablc  ?eve!

commensurate with risk. Resources should be allocated at levels consistem  vG;h

authority, responsibility, and the ability of the people. Empowerment is a respon: ibiIlty ds
well as a right and it means teams are responsible to challenge and improve their processes. not
ignore them. Making decisions at the lowest appropriate level in an organization leads to more
timely and precise decisions. This empowerment is effective because the right pcoplc h:!ve a

(lirrc:t and visible input to the product. In addition, the data available at lower levels is less

filtered by managenlerlt layers and nlay, therefore,  be more precise. ‘[‘he ttxum at i:xh Icvcl



IPD GUIDE 25 May 93

use this data to make decisions. The level of detail required, and the resources associated,
should be related to the perceived level of risk. The team must be given the authority.
responsibility, and resources to manage their product and its risk commensurate with the team’s
capabilities. The team must accept responsibility and be held accountable for the results of
their effort. It is the team leader’s responsibility to facilitate the team, not make the team
decisions.

(7) Seamless Management Tools - A framework must be established which relates

products and processes at all levels to demonstrate dependency and interrelatisnships.

This hierarchical interrelationship must be understood and appropriate partnerships

established to ensure that all decisions are optimized toward the ultimate user’s end

product. A single management system must be established that relates requirements,
planning, resource allocation, execution and program tracking over the product’s life. This
integrated approach ensures teams have all available information enhancing team decision
making at all levels. These tools ensure integration of products and processes that leads to
increased customer. satisfaction.

(8) Integration Throughout the Life Cycle - IPD will encompass all products and

processes, regardless of the point in their life cycle. Products evolve over a life cycle. What
begins as a research effort may evolve into a weapon system acquisition and later, may be
managed as a subsystem and will eventually need to be sustained. Planning and planning
processes must recognize this evolution while ensuring the continuity of management and
management information throughout the product’s life cycle. Organizational structures may
also evolve to reflect the needs of the product in the life cycle. These changes may involve
team composition, tools, and/or processes.

d. LPD is based upon common sense decision making. IPD involves bringing the right
people together at the right place and right time to make the right integrated and Gmcly
decisions. The IPD philosophy can and should be applied to any and all levels within a~
organization. If all of these tenets have been applied, then the activity is operating u,-rciler  the
IPD philosophy. If an activity is operating within the IPD philosophy, then every person
involved should be able to tell what their products are, what their decision authority is, and
what there authority and responsibility are within the organization.

5. Why IPD?

-

a. The challenges facing AFMC-today  require that we move away from our old way of
doing business and pursue a new management paradigm. The old paradigm was based upon
the theory of centrally controlled and centrally executed operations - most decisions were
made at the top. The new paradigm is to operate as a centrally controlled and decentrally
executed operation -- through the employment and empowerment of teams. This involves a
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need to move from a functional focus to one based on the products required by our customers.
(See Attachment C-l for more on this paradigm shift.) IPD is the key to this paradigm shift.

(1) This new paradigm is the same paradigm that 2 I st Century Corporate America has
discovered: a) Satisfy customers by delivering quality  products which meet their needs, b)
Increase timely integrated decisions by evolving to centrally controlled, decentrally Pxeruted
operations, and c) Change focus by integrating people, processes, tools, and technology into
multidisciplined product oriented teams.

(2) Several  indusrry ,succcs,s  stories demonstrate  the benefits of rhis paradigm. With

the development of the Saturn. a new division within Cmerul  Motors broke away  frc!m their

traditional culture and created a new organization that empowers the workers .,vithoiit  the
traditional supervision. The result is an American vehicle that is competitive against the
import market. The Ford Motor Company, after losing market share to the Japanese with thi.1  -
higher quality cars and shorter development times, abandoned its functionally otiented
approach to development and formed a team of specialists to develop its highly successful
Taurus. Motorola saved their company by creating a new culture through the establishmer~e  :I
department teams that paid less attention to organizational boundaries and more attention to
employee participation. Their focus on the customer was across the functional organiz.ation
instead of up and down the vertical functional stovepipe.

(3) These are just a sampling of the many success stories that demonstrate that  the
acquisition cycle of a product can be shortened, total costs can be reduced, and prodrrcibilitv,
supportability and product quality can be improved. industry  recognized the need  fo’ ii
product focus and implemented it with proven results.

(4) The compelling reason driving the implementation of IPD within AFMC 13
to maximize our limited resources, while delivering a higher quality product tti  our
customers; not by doing more with less but by makin,0 the right decisions within  dlc
resources available.

b. Everything we do within AFMC is directly related to products delivered to our
customer. This includes acquisition, sustainment, support, service and staff f’u:l(, !;,;v, ‘Kit,
reason IPD is being implemented command wide is to increase customer satisfaction tl:roug<r
the delivery of higher quality products within available resources. In this dynamic
environment of dwindling resources, our greatest challenge is to do the m thing>  .vith the
limited available resources. Using the IPD philosophy provides a framework to make these
r&&t decisions.

6. IPD Benefits. The ultimate benefit is an increase in customer satisfaction! This results
from higher quality products delivered in a timely manner as a result of morr e!‘ficicnt  and cost
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effective operations, accomplished through empowered. fulfilled people. Specific benefits
include:

a. Reduced overall  time to provide a product to the customer. The team (with all
necessary disciplines represented) makes and lives with the product decisions. Decisions that
were formerly made sequentially, are now made in an integrated forum. These integrated
decisions should ensure optimization of the product and associated processes, not the
individual functions. These decisions, by taking a total life cycle perspective, should minimize
the number of downstream changes required. This results in significantly reduced time to
deliver the product to the customer.

b. Reduced product cost. The funding profile associated with a product will change.
Some additional money may be required upfront,  but the overall cost should go down. This is
achieved in two ways. First, there will be reduced need for redesign and rework for products
since all appropriate disciplines are involved concurrently in the decision process. Second,
there will also be a reduction in the time to deliver the product to the customer.

c. Improved quality. The teamwork integral to IPD results in more integrated decisions.
These decisions will result in a higher quality product which is easier to produce and support.

d. Improved Communication. IPD breaks down barriers and opens the communication
channels to provide effective, efficient communication channels. Everyone involved in the
process understands their role, responsibility and authority as individuals, as team members
and as a team.

e. Ease of management. IPD provides a framework for ensuring all information related
to an issue is available making for better, more timely decisions. Ideally, this information is
collected and integrated by product ensuring an accurate representation of the product is made.
IPD serves to empower each team based upon their capability to make the timely integrated
product decisions required to deliver their product.

f. Clear Focus on Risk. IPD focuses risk management efforts by tying risk directly to the
product so the integrated team can effectively manage it. Effective risk mantipt:tnent  requires
the early and continual involvement of all of the players in the development process, including
the user, laboratories. support agencies, and suppliers. integrated product teams are formed
and resources allocated based on varying levels of risk associated with different aspects of the
product development. Risk management occurs by: analyzing the particular issue/problem
being addressed, identifying the risks for achieving an efficient resolution, then putting into
place and managing a risk mitigation effort. This identification/mitigation is most effectively
addressed by bringing together the right team to assess and analyze the risks and then manage
them to closure.
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CHAPTER 2. IPD IMPLEMENTATION

This chapter introduces the key elements in a generic IPD model and outlines the critical step%,
for a team to develop a disciplined approach which effectively uses available resources arid
provides quality products expected by our customers. The chapter then describes two critical

elements for successf~~l implenwntation  of the IPD model: curly  industry involvement and the
use of tools to identify risk and measure process  improvement.

I. Generic IYII Model

A generic model (Figure 2- 1) has been developed to illustrate IPD relationships. This modei  1s
intended to be very general and address concepts only. IPD is a philosophy having no one
solution or implementation strategy and whose implementation is product dependent based
upon product scope, life cycle phase, complexity.... IPD can be applied at any and every layer
within an organization. Any layer within an organization can have a multitude of IPD ‘modei5’
being applied at any given time. Where there is a requirement from a customer requirtng
action by AFMC assets this model should apply.

GENERIC IPD MODEL

lteratlve Process

Figure 2-I

This generic model is made up of four main elements: requirements, the iterative process
where AFMC assets are applied, the product, and the customer for ultimate acceptance of the
product.
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a. Requirements: The first element of the IPD model is the customer’s requirements.
Since the requirement is generated by the customer, knowing the customer is an essential part
of this element. The customer may be an internal (within your activity, organization. AFMC)
or external customer (User, Air Staff, FMS...). Ideally, the requirements are well defined.
understood, and stable. Often this is not the case, and the requirements are refined as AFMC
assets are applied in the iterative process.

b. Iterative Process: Through an iterative process of applying AFMC assets to a
requirement, a product is produced. These AFMC assets include personnel, money. processes.
time, and facilities. In other words all that we do within AFMC.

(1) Processes: In the past, day to day decisions were made sequentially, often
optimized to a functional solution. Under IPD, the integrated team brings all needed functions.
and therefore functional expertise, to bear on product decisions with a focus on product issues.
To ensure we are using our resources as effectively and efficiently as possible, we need to
understand what processes are required to produce the product, and how this process impacts
the product as a whole. Processes should be evaluated to ensure they are structured for
maximum effectiveness by the teamt\.

(2) Tools: Tools are the documents, data systems, and methodologies which provide a
shared framework for planning, tracking, and executing a product or activity. The tools define
the product(s) or activity(s) to be developed, delivered or acted upon, and relate the elements
of work to be accomplished to each other and to the end product. This interrelationship of
products and activities must be understood to insure all decisions are optimized toward the
customer’s product. The primary purpose of the tools is to enable the cross-functional IPT to
share and integrate information and make decisions at the lowest level commensurate with
risk. Prior to IPD there was a functional focus with data being made available to the pertinent
functionals.  The data was mostly historical in nature and used primarily for sequential
decision making. IPD attempts to change this. The tools serve to focus on the product
ensuring all available data is made available to the entire team. The data needs to be received
in a timely manner to ensure the early identification of potential problem areas anti timely
integrated decisions.

(3) Teams. Teams are the heart of IPD. These IPTs are made up of everyone who ha<
a stake in the outcome or product of the team. This includes AFMC assets. and non-AFMC
assets. Involving the suppliers and customers as members of the team as early in team
formulation as possible is essential. They are integral members of the team. Successful
application of IPD rests heavily on the ability to build, empower. and nurture these multi-
disciplinary teams. IPTs should be focused on their specific product or process. Collectively.
the team members should represent the know-how needed for getting the job done. Successful
IPTs engage in considerable front-end planning and preparation. selecting the right mix of
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people and disciplines, skill levels and making certain that both the supplier and customer are
involved. The team needs to clearly understand the team’s, as well as the individual team
member’s roles and responsibilities. IPTs must be empowered commensurate with both the
skills and ability of the team and with the risks associated with the program and the product(s)
of the particular team. They must possess the responsibility. and resources to manage both
their product and processes and associated risks within their defined authority. For more on
IPTs see Chapter 3.

c. Product: Product refers to everything we produce in AFMC. Product can take on
several forms depending on the role of the organization (e.g., policy, hardware, software,
maintenance support, fiiefighting protection, weapon systems, modifications, aircraft repair,
spare parts...). The product forms the cornerstone of the organization’s business and dictates
the ultimate success of the organization in the eyes of the customer.

d. Customer: Even though the customer is normally a member of the IPT, the customer
is the ultimate decision authority regarding the quality and relevance of the prod,rct.  Any
changes to the formal requirements driving the product need to come through the customer
Define what the customer requires and then focus on meeting the requirements.

2. Disciplined Approach: A key to the success of the IPD model will be h;)w we utiirze  f_rur
resources. In this iterative process of applying AFMC resources to transform a requirement
into a product, a disciplined approach should be used. The disciplined approach rcqtiires  the
development of a framework to organize activities of those involved. This framework is valid
for all missions we fulfill within AFMC. Utilization of this framework should help to scope an
issue, product, process, or activity, as well as identify impacts of an action on the product.
This disciplined approach should become part of our thought process and should be applied to
essentially everything we do. The outcome of this approach should be documented for
significant decisions, products, processes, or activities. The decisions made using this
approach should be continuously reevaluated as circumstances change. (Additional discussion
on disciplined approach can be found in attachment 1.)

a. Understand Requirements: The requirement can be generated by an internal
customer (can be the team) or it can be generated by an external customzI. i his  %p ;<
consistent with and irnmediately follows the Requirements element of the model. A cornmn
understanding of the team’s requirements must be achieved.

b. Outline Approach: This step serves to scope your effort or activity require-d  tc! m+et
your requirement. Before the team outlines their approach, the team should identify their
strengths (things which will help them achieve their objective) and their constraints (thi:!gs
which are working against them and their objective). Recognizing the strerryths  and
weaknesses you identify all the activities and subproducts necessary to meet your requirement.
The depth of identification of the subproducts or activities should be commensurate with the
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risk of the product or activity. You should identify the management processes that apply to
multiple subproducts or activities, especially those that integrate the products into a complete
system and control the interactions. These interactions may be with internal or external
customers. Using this data, you identify a common thread - a way of tying together these
activities of subproducts relative to each other. This common thread (e.g., Work Brenakdown
Structure (WBS)) will serve as a logical way to collect data, communicate requirements,
issues, and concerns as you walk through the process of transforming a requirement into a
product. It is important to utilize a cross functional team in this activity to gain thr greatest
understanding of all that is involved in the accomplishment of an effort. The more complete
and accurate the up front planning, the less opportunity there will be for problems during
execution. Use of tools such as line response charts could prove effective.

c. Plan the Activities: The next step in this disciplined approach is to plan each activity.
The work must be defined that will result in successfully completing an event. The criteria for
product or activity success should be defined. This technique ensures all parties fully
understand what is required to proceed to the next activity and serves to focus management
attention on the associated risk areas. Wherever possible in these planning activities, it may be
prudent to include the user and/or contractor or other suppliers. If working in a competitive
environment, be sure all potential offerors have equal access to all planning activities to avoid
potential protests. Equal access, in this context, refers to equal opportunity and timely
knowledge of such opportunity to access information.

(I) Establish Event Driven Plan with Success Criteria: This step integrates what
was done in the “Plan the Activities” step. This step describes how the work will be
accomplished and ties all the work activities and subproducts together. In some cases this step
is proposed by a contractor or other government agency and is verified within AFMC. This
effort describes what is required prior to proceeding to the next activity or product. Ideally
this step will also describe how each activity or product will be measured. The effort required
to accomplish an activity and how activities and products relate and interrelate drives sc.hel.iule
and the overall project risk. This step results in an integrated plan. The integrated p!an can
take on many different forms. i.e., 3 structured integrated management plan. ;I plan correlating
existing documents which focus people’s efforts on a particular product or activity. a simple
matrix or a combination of these. Each product or activity should contribute to the structure of
this integrated plan. This step (developing an integrated plan) should help control cost
overruns and schedule slips.

-

(2) Schedule Events: Actual times are assigned to various activities during this step
of the disciplined approach. Critical paths should surface. This step allows a realistic schedule
to be developed given that each activity and its relationship to previous and subsequent
activities are well understood, The result of this step is an integrated schedule. This schedule
should be developed by the integrated team.
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d. Allocating Resources: Once the integrated plan and integrated schedule are
developed, you will have to allocate resources to effectively manage and produce the activity
or product. This allocation may be a new allocation or an adjustment to the allocution that
already exists. The key here is to base the allocation of people, dollars and time on the
assessed risk of rhe product or activity. In other words, the higher risk areas should have ;I
greater allocution of resources than the lower risk areas. It is important that the allocation ot
resources be done with the entire team.

(1) People: In structuring work assignments for your people, it is important to
consider such aspects as achieving the right functional mix and skill level as well as
encouraging a barrier-free work environment that fosters the multi-functional interaction
essential to IPD. Additionally, prior to making any changes in your organization to ensure its
efficiency and effectiveness, you must ensure the appropriate paperwork is accomplished to
protect you and your people. A checklist is provided at Attachment B to aid you in your
efforts. If working with a contractor, having the government and contractor organizations
mirror each other may make the activity or product easier to manage.

(2) Dollars: The process of allocating dollars assigned to the activity or product is the
next step. One of the tenets of IPD is to drive authority and responsibility to the lowest level
of the organization commensurate with risk. Responsibility to manage within a budget should
be allocated to each team, rather than by functional organization. Since your organization
now reflects the “common thread” used in your basic tools, cost information should be
collected and presented in a manner supporting the individual teams. Allocation of dollsrv
within the team should be the responsibility of the team.

(3) Time: The allocation of time and the scheduling of activity needs to occur to
ensure the integrated schedule meets the needs of the activity or product with the least possible
risk.

e. Tracking and Executing: Tracking and executing the plan will undoubtedly be the
largest phase of the overall effort. The key to making this phase easier to manage is
effectively using the integrated structure. Each team should be using integrated tools to focus
on the cost, schedule and performance of the subproduct or activity it is responsible for N/hen
dealing with an outside agency, you may want to consider obtaining real time ;ICLXSS to their
cost, schedule and performance data. This approach will significantly enhance the timeliness
of management decisions. However, the nature of the data obtained must be clearly
understood by each member of the team. For example, draft or preliminary data must not be
mistaken for iI final product. The team should be the body of up-to-date knowledge that is
nlost I‘alllili;u with it5 pro~luct. Tinlcly  integrate(l  decision\ th;lt  ;~t’fect  the perforrnanc~~ ot. thr*
activity or product will result in the best product and theret’orc the most 5Lttisfieci  customer.
Successful execution will be heavily dependent upon the integration of associated activities.
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3. Early Industry/Supplier Involvement. Obtaining early industry/supplier involvement in
those cases where there are industry/suppliers involved, is vital to the success of IPD.
Teaming customer and developer with industry/supplier as early as possible is important. This
truly integrated team can match threat or need against requirements and technical/cost/schedule
risks of those requirements against industry/supplier capabilities. With all team members
focused on the product, we can create the best possible strategies and decisions (what, when,
and how to procure) and user satisfaction with the end product. Early. open, and effective
communication results in efficiently tailored and documented requirement\. as well ;IS fewer
adversarial relationships. While the Procuring Contracting Officer (PCO)  remains the single
point of contact for cornmunicatin_e with industry, the PC0 and the product rnanager jointly
decide the level of industry/supplier involvement needed. It is important to remember that
information concerning acquisition/support/service should be provided to all interested
offerors so that no source receives an unfair competitive advantage. Early identification of
potential offerors is therefore essential. Early industry/supplier involvement is divided into
three phases which are: (1) Phase I: lnitial Acquisition and Strategy Development, (2) Phase
2: Acquisition Strategy and Coordination. (3) Phase 3: Formal Request for Proposal (RFP)
Preparation. You should consult SAF/AQ  policy memorandum 91 M-001, dated 20 Jun 91, for
details on early industry involvement tools and techniques available during each of these three
phases (Attachment C-5).

a. Initial acquisition strategy for development and sustainment programs lasts from initial
communication of the requirement to the product manager until completion of the integrated
Acquisition Strategy Process (IASP).  Communication in this phase is generally through
quests for information, infornlrrl discussiork. and presnlicitation conferences.

b. Acquisition Strategy and Coordination lasts from the 1ASP until release of the draft
Request for Proposal (RFP). Communication is usually in the form of technical libraries,
electronic bulletin boards, and presolicitations  conferences (en masse or individually; one on
one).

c. Formal RFP Preparation lasts from release of the draft RFP until release of the actual
RFP. Communication is usually through the draft RFP, electronic bulletin boards,
presolicitation conferences, or the ombudsman. A very formal post RFP issuance
communication process (source selection) has been established. All communications are
funneled through the PCO. For sustainment, once the final negotiated delivery schedules for
repair and material procurement are defined, then formal communications should be made
through the buying agency production control organizations.

d. For additional information on Early Industry Involvement see Attachments C-5 and C-U.

4. Risk Management. Risk management is a concept that assumes many forms in its
implementation. It is uccomplishtxi  by identifying risks to the product or process ;I.\ early as
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possible, determining the cause(s) for each risk and its significance to the product or procesi.
and developing and implementing effective abatement measures that either (a) eliminate the
risk or (b) provide sound control measures to minimize its effects or (c) provide adequate
resources to manage assumed risks. Integrated product teams are responsible for
accomplishing these tasks and may do so using any number of the many forms of risk
management that fit their circumstances. However, alI good risk management programs :< ill
have the following characteristics:

a. There is a planned and documented risk management process for the program.

b. The process is based on a prospective assessment. The team looks ahead to find and
manage possible problems.

c. The initial assessment is periodically redone to validate the initial findings and to
uncover new problem areas.

d. The program has a defined set of evaluation criteria that covers all facets of the
program, especially areas of technical risk (technology, threat (requirements), engineer-ins
logistics, and manufacturing).

e. The on-going results of the risk management process are formally documented.

More information on risk management can be found in AFMCP SW-52 (DRAFT), Acquisition
Risk Mxntgement  Guide. MIL-STD-4WB  (DRAFT) also notes that te(:hnical prcforanancs
measurements (TPM) covering all technical parameters are used to identify tiefit-ir:;xIt s that
jeopardize the ability of the product to meet performance requirements. As the TPV profile\
change, risk assessments and analyses should be updated accordingly. The particular TPJls
used should be established by the IPT and documented.
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CHAPTER 3. INTEGRATED PRODUCT TEAMS

1. What are IPTs? A key aspect of the management philosophy is the creation of cross-
functional teams that are formed for the specific purpose of delivering a product or managing ;I
process for the customer. l’he concepts of effective team formation apply to all types 01’ teams.
Implementation of IPD represents a transition from a work environment primarily based on
individual efforts to one primarily based on work products produced by teams. People with
complementary skills are committed to a common purpose, performance goals, and approach
for which they hold themselves mutually accountable. People will now interact primarily to
focus on the overall performance of the system rather than to focus on individual performance
goals and accountabilities.

a. IPTs can be applied at various levels ranging from the overall structure of an
organization to informal groups functioning across existing units. IPTs can be formally
chartered or natural working groups. Implementation of IPD, therefore, does not mean an
organization needs to restructure. IPD is the culture that reflects how an organization does
business.

b. The team is not the end goal of IPD. but rather the means through which much of the
work in an organization gets done. The teams are created for the specific purpose of
delivering a product or managing a process for their customer(s). These teams can be created,
formed, and their talents applied at all levels of the organization ranging from the overall
structure of the organization to ad hoc teams that address specific problems. Examples of IPTs
are in the Models section in Attachment A.

c. Teamwork represents a set of values. It encourages listening and responding
constructively to others, giving others the benefit of the doubt, providing support, recognizing
the interests and achievements of others and making decisions based largely on consensus.
Teamwork within the framework of IPD drives the functional and product disciplines into a
mutually reinforcing relationship. This relationship comes into being because the process of
arriving at a common solution eliminates confusion over purpose and the reliance on the
hierarchical chain of command to resolve conflicts and make decisions.

2. Key Characteristics

a. The purpose of an IPT is to bring together all the functions that have a stake in the
performance’of a product/process and concurrently make integrated decisions affecting that
product or process. Rather than try to define an “ideal” structure. it is more important to
understand the key characteristics of an IPT. These key characteristics are summarized in
Figure 3- 1.

-
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Key Characteristics of IPTs

- Team is set up to produce a specific product or service
_ Multidisciplinary - all team members/functions working

together towards common goal
* Members have mutual, as well as individual accountabillitr
- Integrated, concurrent decision-making
- Empowered, within specific product or service goal, to

make decisions
- Planned integration among teams towards system goal

Figure 3- 1

b. ln the simplest sense, an IPT can be formed for a temporary effort, s;lch as a
briefing or process improvement effort, and consist of only a few people that work closely
together until their product is delivered. This type of IPT is sometimes referred to as a
Tiger Team, or process action team. They are created to accomplish a specific task wittk a
defined life span, and are dissolved when that task is completed.

c. A more formal IPT could be an entire organization. also known as natural No!‘,rmg
group, such ;IS ;I Progr;lm  Office (i.e., System Program Director (SPD). Prnduc I Cvur)
M~tagrr  (HiM ), Materiel C;rc)up  M;III;L~C:I-  (MGM)) wucturcd arounci  ;I hi:rarLhy c,I’ it‘1 5,
addressing several different levels of the product(s). In this hierarchy. Figure 3-2, the
system represents the top-level item delivered to an end customer such as an operating
command. Below this, the system is divided into various product IPTs that, when
integrated together, create the overall system. The makeup of the team at each ievel should
involve all stakeholders, as appropriate. These IPTs have specific defined resptinsibilities
for a product or service which must be coordinated with the rest of the organ; ?ati.)n.
Depending on the risk associated with each product. additional layers of subproduct IPTs
may be created. For instance, a product that possesses a high degree of II.& ILL\,’  ;li>,. ‘,Y the
creation of sub-product IPTs each focusing on one area of the product developnreirt.  !:acb
IPT is responsible and accountable for delivering the product to its custc>rnel. i;_: !;c r‘d:r~:
of lower-level IPTs. their customer is the next higher-level IPT. Key to this SITU. ture i: the
horizontal and vertical integration of products and processes within and between W’rs.
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Figure 3-2

d. The IPT concentrates on optimizing the product(s) within their defined responsibilities
by involving all functional skills in an integrated decision making process. Effective teams.
producing a fully integrated product or service. not abstract commitments to team work or
empowerment, are the real drivers of top-flight organizational performance.

e. Some larger IPTs  are ill_Jtllillly  ;I corisor’tiurri  of smaller IP’fs t‘ocuse~l  on delivering
meaningful pieces of a larger product. In this case, it is not the organizational structure that i\
important. It is the documented interdependencies between teams that form the singleness of
purpose that enables a focused product and a consistent face to the customer.
Interdependencies, partnerships, and relationships between teams and among people on teams
is what is important to IPD implementation.
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3. Holes and Responsibilities

a. Functional Staff. IPTs will be supported by a functional staff as shown in
Figure 3-2. In organizations with a network of IPTs,  the functional staff may reside
within the organization. One example of this is the role of acquisition security
professionals collocated out of the security police home office to provide System Security
Engineering Management inputs as members of IPTs.  In small organizations, the
functional staff may reside at the center level or at the headquarters. In each of these
situations, the functional staff performs four major roles.

(I ) The functional staff is responsible for the technical excellence of their area.
They should continuously strive to improve the processes that are being used within the
IPTs. They should also keep abreast of developments outside the organization that may
affect their processes and the overall product, such as policy changes, legal developments
or technical breakthroughs.

(2) The functional staff is responsible for managing the personnel aspects of then
discipline by providing qualified people to the IPTs.  In this capacity, they are responsible
for the continuing professional development and training of their people assigned to 1PT.s.

(3) The functional staff chiefs, together with the major product level IPT team leaders.
act together as a cross-functional, product-level team that advises senior management on issues
that affect the overall system. Another product they also have is support to the product-level
teams.

(4) Functional staffs provide a home for people who are members of more than one
team and are not physically located with a single IPT and provide resources and performs
work that cannot be performed wholly within the IPTs  resources. As a part of the
management of resources within an organization, there will be times when people must be
shared among IPTs,  especially when they possess specialized skills or are limited in
number.

b. Team Members. Selection of the appropriate team members will depend c ;I the, :.~n:qu:r
characteristics of the product in terms of cost, performance and risk. Any disi:ipline  rh:;?  ha>
an effect on the performance and life cycle support of the product needs to ?V repre~nr~d.
Representatives from many centers and geographic locations may reside on the sanre te:ilTI
Representation from these disciplines is necessary to ensure that integrated dycr:$ions  arc made
and sequential processes are avoided. Teams size will change depending upon what phax of
the life cycle the product is in.

( I) IPTs  will likely have two types of members: core and part-time. Core members are
the full-time members of the IPT; part-time members participate on an as needed basis. The



part-time member situation may occur when a person with specialized knowledge is required
by multiple teams or if the risk or workload associated with that function does not justify full
time membership.

(2) Selection of full-time team members will depend on product risk. Initially, the
team leader must determine which functional areas present the most risk to the teams success
and select team members based on this information. After the team has been functioning for a
while, team members may ask the team leader for assistance from disciplines not originally
included on the team. Sub-groups can also be used on an ad-hoc basis to facilitate the
continuous sharing of information and the development of break-through solutions to difficult
problems effectively and efficiently.

(3) Co-location of team members facilitates the most effective communication within a
team, however, there will be times when a given discipline is not represented on a full time
basis. This is usually due to a single functional resource being assigned to more than one team
or a team member being geographically separated (e.g., other center, contractor). This is also
the case with temporary, short term 1PTs. The team must address how they will integrate the
inputs of these physically separated team members into the day-to-day functioning of the team.
Establishing daily meetings, video teleconferences, electro-mail, continuous sharing and
understanding of ideas and the formation of sub-teams to work on particular issues can help
alleviate this problem. While co-location facilitates open communication; it does not
guarantee the channels of communication will always function as intended. Therefore, the
people in the IPTs must have the interpersonal skills necessary to work in a team environment
as well as the proper information technology to compensate for the inevitable TDYs and
schedule conflicts.

c. Team Leader: It is extremely important that an IPT have an identified team leader.
The role of the team leader is to keep the ream focused on integration and decision-making.
Consensus decision-making is encouraged, however, when this is not possible, it is critical for
all team members to know how decisions are being made. The leader acts to facilitate the
efforts of the team toward accomplishing some specific measurable performance objective
(product goal). The selection of an effective team leader is crucial to the successful
functioning of the team. While some individuals can be good managers or experienced
technicians, they may not be able to function as an effective leader of an IPT. There are
various methods used to select a team leader, i.e.. the next level supervisor appoints someone,
the process owner selects one, or the team members nominate a leader from their team to the
next level supervisor. The method used should be agreed upon between the leadership in the
organization. Whichever method is used. there are several factors that should be considered
when selecting a tearn leader.

(1) Team player. The team leader should guide, encourage and coach the team’s
operation. The team leader should have the attributes of effective leadership: tact. diplomacy,

.
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competence, and the ability to listen and move the group towards consensus. The leader
should help the team to achieve balanced, integrated decisions without dominating the process.
Simply put, the team leader should have the basic skills and energy to initiate and sustain
action translating intention into reality. The team leader should participate as a full-fledged
team member.

(2) Communication skills. The team leader should-be an effective communicator. The
leader should be able to actively listen to his/her team and advocate the team’s conclusions to
others while working effectively within the next higher level IPT in the organization. The
team leader should promote a process of ongoing improvement of how the team works to
achieve greater throughput and publicize the team’s successes.

(3) Broad knowledge. The team leader should be familiar with the various functions
that affect the performance of the product the team is responsible for. This will enhance the
cross-functional interaction within the IPT and help ensure that the decision making process
does not become dominated by one discipline.

(4) Point in Product Life Cycle. The product’s position in its life cycle, as well as the
prominent functions involved with the product at that time, should be considered when
selecting a team leader. This approach encourages transfer of team leadership to other
functions as the product evolves.

d. Team Leader Position. The team leader may or may not be the supervisor of the team
members.

(1) If the team leader is also the supervisor, the leader assumes the normal personnel
duties such as writing position descriptions and work plans, assigning and reviewing work,
conducting appraisals, approving training, and related duties.

(2) In many instances the leader does not officially evaluate members. but rather
provides inputs to the lead functional staff for each functional member on the team. Each staff
functional rates the team members they are responsible for.

(3) In any multidisciplinary team, there will be a collection of different supervisory
relationships. It is critical that the team leader works effectively with all functional staffs to
CIISIIIY that  ;lpprais;lis,  training and other support functions are effectively Innn;lged.

(4) When cstablishillg  teams and teum leader  pohitiuns,  it ih e~scnl~al  [hat  the
organization work proactively with its servicing personnel office to ensure that all positions m
properly classified.
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e. Other Roles: Of significant concern to the team is who directs their overall work, who
are their primary customers, and who are their primary suppliers. The roles and
responsibilities of each stakeholder beyond the team itself, both internal and external to the
organization, must be defined and understood by all those involved.

4. Establishing Teams. When an organization decides to establish teams. it is- important to
collect lessons learned from other offices that have undertaken similar changes to ensure the
organization is truly implementing IPD in the most effective manner. Teaming should not be
used to justify growth in manpower, but rather result in a more efficient use of existing
resources. Several factors are consistently related to the success of IPTs.

a. Each team should develop, with higher level management involvement. a charter that
defines its mission, levels of authority and responsibility, team membership, specific
relationships with other groups, goals and objectives for the team, and boundary conditions
that define the scope of the team.

b. Teams will find it effective to participate in a team building activity that helps them
clarify the initial relationships both within the team and between the team and its primary
stakeholders. During this team building session the team should develop a set of operational
norms that define how they intend to organize and communicate. Also during this session, the
team should begin charter development. clarifying their goals and objectives, and formally
identifying their products and services. Several sources for outside help in conducting a team
building session are available. (Organizations are encouraged to call their servicing Total
Quality or Organizational Development office for assistance.) However, effective teams.
guided by appropriate performance standards, not abstract commitments to teamwork or
empowerment, are the real drivers of organizational performance.

c. A key aspect of IPD is the training of the individuals for their roles as functional experts
on the teams. as well as training in quality and IPD concepts.

d. In order for the IPT to be truly effective. it must be empowered. This means the team is
given the appropriate resources, authority, and decision making responsibility necessary to
manage and produce its product. In return, they must accept the team as well as individual
responsibility and accountability for their products and channel their energy toward team
achievement. A part of empowerment includes keeping all involved stakeholders informed of
the status, progress and potential issues of the team and their products.
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CHAPTER 4. METRICS - IPD EFFECTIVENESS

1. Introduction The AFMC commitment to continuously improve our processes carries with
it a responsibility to provide a quality product on schedule for an affordable price. This is not
easily done nor is it to be taken lightly. This chapter will define what metrics are and why we
need them. It will also explain the metric model and define the command team
implementation metrics as they relate to the eight IPD tenets. And last. this chapter includes
the eight attributes of a good metric and the eleven steps to metric development.

2. What are Metrics? Metrics are meaningful measures. They are also snapshots in time
that measure how well we are doing. That implies several things. First and foremost, since
IPD is service oriented towards one or more customers, our metrics must be formulated with
the customer in mind. Second, metrics must communicate the health of a process. Third. the
metric must distinguish “health” from sickness. To know what health means, we need to
estimate how well we’re doing against what we planned to do. Fourth. a time dimension is
necessary to distinguish trends - good or bad.

3. Why are Metrics needed? Metrics help us define our problems by fostering process
understanding and motivating us to take corrective action. Secondly, metrics serve as
controlling measures to help us understand where and how pitfalls adversely impact our
process analyses. And ultimately we then use metrics to help us improve the way we do
business, For a metric to be meaningful, it must represent a cause and effect relationship \i.ieh
the desired work product or work behavior that we want to measure. As a result, it gives us
the data that allows us to take action and achieve our desired outcomes.

4. Metrics Model

a. The metrics model described in Figure 4 1 can be used at any level within the
Command to determine significant trackable events. IPD centers on the efforts of the team.
The team can track its effectiveness as (1) the team - by asking themselves if they have rile: di!
exit criteria (2) the processes - as the team focuses on the product, and (3) thr widen:-c - h:!J*  1’
or have they not made improvements by measuring customer satisfaction with the end product.
process, or service.
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Figure 4- 1

b. Inputs (requirements) by the customer drive us to do something - build a plane, repair
parts, provide a service. Once the customer makes the requirements known, it is then
incumbent upon us to provide the right people, at the right place, and at the right time, to
produce the right thing.

c. There will ulways be constraints that force us to analyze all 01. the trxicoffs.  We then
select the best alternative by empowering our teams to analyze those processes that best
produce or improve their product. After the product is produced, we then look for customer
sutist‘xtion.

5. Attributes of a good metric: (See note I at the end of the chapter) The first and foremost
attribute of a good metric is it helps the organization or team. Other basic characteristics of a
good metric are:

-

a. It is accepted as meaningful to the customer.

-
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b. It tells how well organizational and team goals and objectives are being met through
processes and tasks.

c. It actually measures what you want to measure (is it valid?) and measures it consistently
over time (is it reliable?).

d. It shows a trend.

e. It is unambiguously defined.

f. Its data is economical to collect.

g. It is timely.

h. There is a cause and effect relationship between what you measure and what you want
to do with the information.

6. Steps to Metric Development

a. Step I. Identify your purpose. It is important to first align your purpose with your
organization’s mission. vision, goals, and objectives. These should be inextricably linked to
meeting customer needs and serve as a foundation for accomplishing and sustaining
continuous, measurable improvement.

b. Step II. Develop your Operational Definition starting with your Customer Define
the who, what, when, why and how of this metric in sufficient detail to permit consistent.
repeatable and valid measurement to take place. The operational definition 5tarth  with .-II
understanding of your custolners’  expectations. You then “operationalize”  rhe expectarlonts)
by defining characteristic(s) of the product, service, or process which are internally me,lsurabls
and which, if improved, would better satisfy your customers’ expectations. This is act!ially  an
iterative process involving Step II-VIII. This is the first element of your metric package.

c. Step III. Define what it is that you want to measure. Before looking at existing or
new metrics. identify what it is that needs to be measured. First, determine whele you are dnc!
where you want to 20 before applying any measurements. This means you need to 0e aware of
the Command goals. organizational goals and appropriately developed team goals. ‘I wo tools
that can help accomplish these tasks are Theory of Constraints (TOC)  - to determine where
you are and where you want to go - and Quality Function Deployment (QFD)  - a process ihat
integrates customer requirements into the design and development of a product, another
process, or service (See note 2 at the end of the chapter).
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d. Step IV. identify and examine existing measurement systems. Once the link to
objectives and goals has been established, it is essential to determine if existing metrics or
other measurement systems exist that satisfy your requirements. Don’t “reinvent the wheel.”
Use existing input/process/output measurements when they exist.

e. Step V. Generate new Metrics if existing metrics are inadequate. Most
measurements used in the past were not necessarily process oriented. -They were results
indicators related to final outputs, products or services for external customers. With metrics.
the focus is on how processes are performing in making these final outputs. We are interested
in those upstream process measures which drive the final outcome and are the key to making
process improvements. The assumption is: if process performance is controlled and improved.
the quality of the products and services will follow suit.

f. Step VI. Hate your Metric against the “Eight Attributes of a (;ood Metric”. Refer
to the attributes listed above. If you feel your metric sufficiently satisfies these criteria for a
good metric, go to Step VII. If not, return to Step II and correct the deficiencies.

g. Step VII. Select appropriate Measurement Tools. Select the proper tool for
analyzing and displaying your data. There are numerous books and pamphlets and mission
element board metrics that may apply to your situation. Use whatever you feel is best.

h. Step VIII. Baseline your Process. Start acquiring metric data. This serves as a
baseline for determining your process capability. Ask if the data is accumulated over time and
adequately measures the important characteristics of your process. If the answer is uncertain
or does not appear as a useful tool for managing what it is you want to manage, then develop a
new, better metric.

i. Step IX. Collect and analyze Metric data over time. C’ontinue  aggregating metric
data over time. Examine trends. Special and/or common cause effects on the data should be
investigated and assigned. Compare the data to interim performance levels. This is the second
element of your metric package.

j. Step X. Finalize the Metric presentation. Based on the results of the previous steps.
you are finally ready to present the metric externally. The descriptor will provide enough
information to communicate the appropriate details of the metric to your customer. This
information should be an abbreviation of the key elements of the operational definition. The
graphic presentation clearly and concisely communicates how you are performing based on a
standard and where you want to go. This is the third element of your metric package.

k. Step XI. Initiate Process Improvement Activities. Initiate process improvement
activities in conjunction with the key process owners. Once improvements have been
implemented. the process above ma>’  start over or it may pick up again at almost any step.
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Remember, continuous improvement requires continuous effort. THIS STEP IS THE MOST
CRITICAL FOR YOUR IMPROVEMENT EFFORTS TO BECOME A REALITY.
Remember that metrics are just a means to an end ! That end is continuous process
improvement.

7. Linkage to Command Goals

it. As a service organization, AFMC success is founded within the customer focus. The
following two AFMC goals are much more achievable with IPD implementation:

(1) Satisfy our customers’ needs...in war and peace

(2) Enhance the Excellence of our business practices

b. The greatest benefit we see with IPD implementation is an increase in “Users’
Satisfxtion.” Our services, products and processes will improve in quality. be more timely.
and hopefully cost the customer less. A command level goal already exists to measure 1Jsers’
Satisfaction. As a way of measuring IPD effectiveness, that goal will be tracked to see if the
Users’ Satisfaction is in fact increasing with IPD implementation. The second goal is being

_tracked through the integrated  Weapon System Management metrics.

8. Metrics Approach

a. With the significant variations in approaching IPD strategies across the command, it is
incumbent upon each program, product, process or service leader to carefully develop rr*.ii j. ‘(
that will indicate effectiveness and/or performance relative to their unique situation. Metrics
are dynamic. Metrics at every level should be periodically reviewed as processes improve anti
change or as customer needs change to be effective.

b. Additional metrics can and should be used as tools at all levels - including teams -- to
~‘IISUW  IPD cffcc.tivyness.  This guide provides ;I basic  model a~ld  ;I number of po’e~ltiai  II:c~!’ \.
in the attached ~notlels. It is within the discretion of each organization to determine  if c’xl\ting
metrics meet your needs or if new ones need to be developed. Rest assured, opport~;;‘ti:~‘)  ici
explain and examine IPD effectiveness will abound.

9. IIW Implementation ‘Tracking

;1. Metrics showing the initial IPD implementation will be used to measure the irutial
AFMC goal of implementing IPD command wide. These metrics are three-fold:

(I) Have single managers addressed IPD in the IWSM CONOPS?
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(2) Have single managers included IPD in their iWSM Plan‘! (not to be confused with
the IWSM Master Plan)

(3) Are single managers, staff and service organizations evaluating processes using the
IPD tenets’!

b. When preparing the CONOP_and IWSM Plan consider the following:

(1) How have you identified your customer?

(2) How have you identified your products, processes. and constraints’!

(3) How have you empowered your people ? Have you defined a tool kit? Have you
defined their authority/limits’!

(4) Do you need to change your organization, now or later?

(5) Are there any issues/constraints which prevent you from full implementation of IPD?

(6) What best practices have you developed in your implementation of IPD?

c. Subparagraphs !Ia( 1) and (2) above are compliance driven and are mandatory entries in
both documents. Single managers shall address how they plan on using IPD in their IWSM
CONOPS and then expand on the who, what, when, where and how in the IWSM Plan. These
documents are approved at various levels but must be reviewed by HQ AFMC.

d. Subparagraph C)a( 3) centers on process improvement by implementing IPD within any
given organization. The common denominator throughout the Command is the IPT. When a
single manager or process owner puts an IPT together to analyze a particular process then we
have the basis for IPD implementation.
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10. Evaluation of IPD Implementation. Using the scale in Figure 4-2, a single manager.
process owner, or team leader can evaluate their IPD implementation.

IPD TEAM IMPLEMENTATION SCALE

Little or no IPD Planned Course
involvement of action

Totally IPD
Structured

1 ___ 2 ___ 3 ___ 4 ___ 5 I__ 6 ___ 7 ___ 8 ___ 9 ---l()

Figure 4-2

a. On a scale of 1 to IO, with 1 being little or no IPD involvement and 10 being totally
IPD structured, rate each tenet based on the aggregate average score given to each tenet
question (in paragraphs lO.c.(l ) through IO.c.(X)  below). After averaging each tenet, average
all the tenets for an overall score.

b. For example. if tenet number one is rated 5, 7, 6.4 and 3 for each question respectively,
the average score for tenet one is an overall 5. Now average all of the tenet scores (e.g., Tl-5,
T2-6, T3-4,  T4-2,  T5-3,  T&S,  T7-6,  TX-4). Total average for all tenets is 4.40 (rounded up).
This means that the team, in this example, has achieved approximately 45% implementation  of
IPD.

c. Don’t intentionally over or under rate the organization or team. We know there is
pressure to show IPD progress, but an honest subjective assessment will heip each team
establish a baseline or standard for each tenet.

( I ) Cultural Change - Embracing the IPD philosophy requires pu: posei‘ul,  multi
disciplined teamwork. The sequential thought process for implementing 1PD
should be: (1) the customer, (2) the product, (3) the process, (4) constraijrt.,  :~I-K:
(5) organizational structure.

(a) Are single managers or process owners responsive to customer priorities’!

(b) How are the team members efforts tied to the process of ongoing improvement
and delivery of product(  process(es)  or service(s)‘!

-
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(c) How are processes exploited to increase their ability to achieve team goals,
reduce the amount of internal resources and reduce costs’!

(d) Are the constraints to the product and its development/delivery being
identified and worked’?

(e) Is the IPD team organizational structure responsive to customer needs’?

(2) Product Focus - IPD requires a product focus and a complete understanding of the
processes to optimize the product.

(a) Have all customers (both internal and external) and their
requirements/expectations been identified and validated?

(b) Identify the product and analyze the necessary processes to determine the be\t
tradeoffs.

(c) Are costs, schedule, quality and performance continually monitored?

(d) Identify and eliminate all nonvalue added work or scrap.

(3) Up-front Planning - The life cycle of a product or process will be integrated
through comprehensive, up-front planning that must include all functions.
customers, and suppliers.

(a) Has a concept of operations (CONOPS) or equivalent document been
developed and approved that addresses the total life cycle of the product.
process or service’!

(b) Do internal and external customers play a key role in the planning process’.’
Who are your customers and what roles do they have in the planning process’.’

(c) Identify key program elements.

(d) Have sufficient resources been validated and funding constraints identified?

(e) Have all eight primary system functions been considered (i.e., development.
manufacturing, verification, deployment, operations, support, training and
disposal)‘! How do they apply’!

‘-



IPD GUIDE 25 May Y3

-

L

(4)

(5)

(6)

Right People, Right Place, Right Time - All functions that impact the
achievement of the customer’s requirements should be applied concurrently. in a
team fashion, throughout the life of a product or process.

(a) Is the necessary functional expertise available to participate in the IPD tean
effort?

(b) Are the team members actively participating in the analysis, problem
solving, and subsequent product delivery?

(c) Are customers and suppliers a part of each team? How do they interface with
the team’.’

(d) Do team members have the appropriate skills (functional, interpersonal,
problem solving) as the product and its requirements evolve over the life cycle’!

Teamwork and Communications - People must function as a team. Team
success, facilitated by rapid, open communications, must be emphasized and
rewarded. Management relationships must be developed which are consistent with
and focused on achieving the team’s measurable goals and objectives.

(a) Does the team hold regular meetings in which team member viewpcinr: arc
honestly put forth’?

(b) Are team achievements recognized and rewarded?

(c) How are team goals and objectives developed which relate to the products’

(d) Has the team focused on using metrics which drive them towards continually
improving their processes in line with the product?

Empowerment- Decisions must be driven to the lowest possible level
commensurate with risk. Resources should be allocated at levels consistent wit!-
authority, responsibility, and the ability of the people.

(a)

(b)

(c)

Do IPD team members have direct input concerning decision making in regards
to product or processes they supply?

When and how do single managers and process owners periodically review
decision authority, responsibility, and accountability levels of their IPD teams?

How are team members contributions valued by the organizational leadership’!
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(7) Seamless Management Tools - A framework must be established which relates
products and processes at all levels to demonstrate dependency and
interrelationships. This hierarchical interrelationship must be understood and
appropriate partnerships established to ensure that all decisions are optimized
toward the ultimate user’s end product.

(a) Have the necessary tracking mechanisms been identified and established’!

(b) Know available information systems -- are they adequate to aid in team
decision making?

(X) Integration Throughout the Life Cycle - IPD will encompass all products and
processes, regardless of the point in their life cycle.

(;I) What are the team owned processes and have they been validated?

(b) List the team owned products or services.

(c) Does the team understand the need for life cycle planning and the evolutionary
changes that occur over time?

(d) Has the team anticipated the customers’ long range needs - what are they?

Note 1 - Excerpts from The Metric Handbook, AFMC Pamphlet 74-Y. 26 March lYY3, were
used in part for the attributes of a good metric and the steps in how to develop good metrics.
This is a good reference document to help the single manager or process owner start
developing the right types of metrics.

Note 2 - Quality Function Deployment (QFD)  is a process that integrates customer
r~*‘cjuirclncnts  illto 111~.  design tinti ticvclopnic*nt  of ;I product. anolhcr  l>~~~~ct~x or scrvicc. As

such, it is ;1 structured. customer oriented process for determining. assessing and prioritizing
system and product level organizational metrics. The basic lnethodology  of QFD is to identify
specific “whats”  or the customer and translate those items into “bows”. As the two lists are

developed, the interaction between the two elements is determined and the people tasked to
develop the metrics attempts to quantify the basic n-ature  of what their customer “wants”. They
then develop lists of “bows”  which will meet the “wants” (expectations) of the customer.
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CHAPTER5 EDUCATIONANDTRAINING

1. Introduction

a. The purpose of this section is to provide a frame work for people to think about the
kinds of skills they need. The intent of the framework of the skills needed in order to
successfully implement IPD. The framework should be used in the development of an
education and training plan.

b. If IPD is to become the new way of doing business in this command., then education and
training must support this change. The focus of training should be on providing the skills to
work more effectively to produce better products as a team.

2. Framework

a. The people in WI’s need, to differing degrees, functional or technical knowledge, an
understanding of the IPD philosophy and IPD tools. the interpersonal skills to work as a team,
and decision makin&onceptual  skills necessary to analyze dynamic systems, evaluate
alternative courses of action, and cause the required changes.

i 1 ) Functional or ‘Technical Knowledge. Functional knowledge refers to the fact
that people must have the technical skills to produce their organizations product:, and/or
services. It refers to the understanding of, and proficiency in, a specific functional area. It
involves specialized knowledge, analytical ability within that specialty, and the ability to use
the tools and techniques of the functional area appropriately.

(3) IPI) Philosophy and Tools. IPD Management system skills refers to the fact that
people need to know the philosophy and tools of IPD (IMP, IMS, etc.) and how they relate to
provide the organization’s product(s) and/or service(s).

(3) Interpersonal Skills. People must have the interpersonal skills to be ;rn  effecrtivc
team member and be able to build cooperative effort within the team he/she may work with.
in, and/or lead  ut the time. More specifically, internal intragroup skills are essential in JowZr
and middle management roles and that intergroup skills become increasingly important in
successively higher levels of the IPT structure

(3) Problem Solving Skills. Teams must be able to identify the problems and
opportunities they face within their system in terms of the root and common causes of each.
Individuals must have the conceptual skills to recognize the interrelationships of the various
factors involved in his/her system. Central to this is the ability to identify the cause and effect
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relationships which exist between problems in the system as well as the opportunities which
present themselves. People must be able to decide what to change, what to change to, and how
to cat~sc the change in the most effective and efficient manner possible.

b. There are numerous courses within the DOD and the commercial sector which, when
taken, result in the appropriate knowledge, interpersonal skills and decision making skills to
one degree or another. By using this framework, people can utilize the education and training
opportunities they need to develop the skills they actually use rather than just taking courses.

c. Existing programs and organizations such as APDP, AFIT, SAS, and DSMC will
continue to provide the basis of the technical knowledge for functional and technical areas; TQ
or Organization Development Offices will continue to provide courses in interpersonal skills as
well as specialized TQ decision making (QFD, etc.); The management system skills of IPD
(IMP, IMS. etc.) will be incorporated into existing AFlT and DSMC courses as much as
possible. New courses transferring these management system skills will be developed as
appropriate.

3. Sources fur Training

a. A basic understanding of IPD can be gained through the following sources:

(1) IPD Letter, 13 Jan 93 (Attachment C-2)
(2) IPD White Paper, 21 Apr 93 (Attachment C-4)
(3) This Guide
(4) Maj Gen Fain Video (PIN 61213.5 DF) - IPD Philosophy as given to Center CCs
(5) AFMC Center CC’s briefing
(6) Site specific briefings and examples
(7) Workshop for Center Focal Points to be held 29-30 Jun 93

b. Air Force and DOD educational institutions (AFIT,  SAS and DSMC), with the help of
the IPD Working Group and Steering Committee, are developing courses on IPD and
incorporating IPD concepts into their existing courses.

c. Several contractors have developed, or are developing courses to educate AFMC
personnel in IPD. While support from a contractor may be necessary, no one can define the
desired organizational structure. roles, and responsibilities, or degree of empowerment*  other
than the organization impIementing  IPD. When initiating an education program for a given
organization, review other organizations that have already implemented IPD, provided the
application of the IPD tenets are tailored appropriately to the new organization.

-

d. Each center has an IPD focal point as well as TQ or Organization Development Offices.
These people are an excellent hource of information and courses to develop the appropriate
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skills. Any organization  that cannot locate their focal point. or that has additional questions. or
suggestions, cm contact HQ AFMUXR.
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ATTACHMENT A. IPD MODELS

This attachment contains various models that explain how IPD is applied to products in
different environments. The models vary in level of completeness and will be refined as part
of a continuous improvement effort.

A- 1. Acquisition/Modification/Sustainment
A-2. Sustainment

A-3. Research, Development, Test & Evaluation Support
A-4. Staff Organizations

A-5. Service Organizations
A-6. FMS

A-7. Daily Activity

3x

55

6X
73
77

81

85

ATTACHMENT A-l. ACQUISlTION/MODIFICATION/SUSTAINMENT

1. The model in figure A- 1 applies to all phases and activities of- acquisition and sustainment
performed throughout AFMC. As the weapon system progresses through its life cycle, the
specific activities. types of decisions. and many of the tools will change and evolve. While the
Mission Need Statement may be the statement of requirements early in the life cycle, trends
may indicate a different type of requirement during operations and maintenmce.  The design
engineering process may dominate activities early on but Programmed Depot Maintenance
may be the lead activity for most of ;I weapon systems’ life. Figure A- 1 shows some examples
of these processes, tools. and products. The following discussion describes how the generic
1PD model can be applied to weapon system management

-
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Figure A-l

a. Requirements. The weapon system user first establishes the need and initial
requirements for the system. At Milestone 0, requirements are stated as miss:on need: in the
Mission Need Statement (MNSj. Phase 0 activities then center around exploring concept
alternatives and defining requirements to move to a Vilestone I. Resources are a’ wavs
constrained in the national defense arena. It is, therefore, essential to understand the core
requirements of the user. When the core requirements are understood and agreed upon, cost
and design trades can be effectively conducted and alternative options explored. ‘The key hei-e
is to interactively and iteratively explore the core requirements and solution with the crrstomrr
As appropriate, coordinate with the intelligence community upfront to ensure you have the
latest identified threat information.

b. ‘l’ools.  Assembling the various elements of the program management information
systems used to run acquisition and sustainment proprams into a coherent “tool kit” is an
essential ingredient for producing empowered teams and integrated decisions. The tool kit
should ensure that team members know what data is needed to manage their product, how to
get the data, and how to use it to make good integrated decisions. Some of these tools, such as
the Integrated Master Plan (IMP) and the Integrated Waster Schedule (IMS), integrate different

-
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types of data into a single source document. Others, like the Concept of Operations (CONOPS)
and the Program Objective Memorandum (POM),  contribute to the seamless management
environment that applies across the life cycle under the IWSM approach. All tools used in the
IPD approach are “value-added” tools. They aid directly in the planning, tracking and
execution of program activities. The IPD approach also blends these tools into a single
integrated management process. The net result is a single, cradle-to-grave, integrated
management system.

c. Teams. The next ingredient of the disciplined approach of IPD, the one that make\ it
all work, is the IPT. These are the people who will make effective life cycle decisions for the
weapon system. Because the activities relative to a weapon system change and evolve over its
life, team membership and leadership should likewise evolve. While acquisition planners and
design engineers may be the most prominent members early in the life cycle, provisioners and
item managers gain a bigger voice during engineering and manufacturing development.
Equipment specialists and mechanics may be the lead members during the operations and
maintenance phase, with the design engineers returning once again if a major modification is
needed.

d. Processes. The processes of this command are many and diverse. They are the unique
methodologies and techniques which AFMC contributes to the overall warfighting capabilit!.
of this nation. They include the eight IWSM core processes (i.e., Product Management.
Requirements, Systems Engineering/Configuration Management, Financial Management.
Contracting, Technology Master Process, Logistics, and Test & Evaluation) as well as major
activities like designing new weapon systems and repairing existing systems and the
procurement of piece parts. The processes are quite literally everything that we do. They are
what we own and how we influence the product. We should continually analyze our processe\
for continuous improvement. The tools of the system are the way that we track the
effectiveness of our processes.

e. Product. The desired end product of weapon system management is combat capability
in the hands of our operational users. The intermediate products that result from each phase of
the life cycle (e.g. designs, prototypes, and systems and subsystems) that result from the
application of the IPD approach should produce that combat capability with minimum cost and
in minimum time

f. Feedback. Continuous feedback on the health of the weapon system. through the
operational user, is essential. Accepted metrics, such as cost, schedule, performance and
supportability indices, provide the feedback on the achievability of the user’s stated
requirements.

2. General Principles. Essential to the implementation of the IPD phiiosophy is the
establishment of a management framework. This IPD framework can be applied to each phase of

-+
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the weapon system life cycle. To understand how this common framework applies to each phase,
the phases can be thought of as conSisting  of the same 5 basic steps as illustrated in figure A-2.
The 5 steps are: (1) determine requirements, (2) outline the piogram,  (3) plan the program,
(4) allocate resources, and (5) track and execute the program. The framework developed and
established through these steps organizes and integrates the processes described in the generic
model. The following sections describe the implementation of the IPD framework through this
five step flow. A project officer and/or IPT should be able to follow the process presented to
conduct an acquisition, modification or sustainment program that is well planned out and
implements the IPD philosophy.

Allocate Resources SchedJlerndt  tledtoIMP;
Driven to low-t  level  possible

Figure A-2

a. Defining the Requirement

(1) Establishing customer requirements. The requirements process begins by
identifying your customers. The most obvious customer is the organization that will actually
operate the system in the field (e.g. ACC, AMC, AFSPACECOM). Customers can be divided
into two general categories - internal and external. Internal customers are those from within
AFMC like the headquarters, local staff agencies or a technological repair center. External
customers are those outside of AFMC like the operator. OSD, FMS or the contractor.

The next step is to understand the requirements of the customer through a process which
refines these requirements in light of the available time, funds and technology. The
requirements refinement process begins with establishing an initial requirements baseline and
then comparing this against resources available. These requirements may be spelled out in the
MNS antI the Oprrational  liequiremcnts  Document hut they must bc linked to certain rcsourcc’
lcvcls 1.01.  Ihe prc~g~-am  10 bc viabIt_. As soon x JII~ one 01 rhc IYSOUI~COS  or requirelllents
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change, everything must be changed in concert. Other requirements are based on an analysis
of existing system support categories. These include repair. material and engineering support.

Customer requirements at logistics centers fall into three generic categories. Logistics centers
provide repair capabilities, manage and procure items, and provide sustaining engineering to
support existing equipment.

Repair requirements are defined through the various engineering and management processes
using failure data and engineering analyses is jointly developed by the customer and the ALCs.
For example, component repair requirements are based on accumulated field failure data which
is then translated into the quarterly repair requirements. Aircraft Programmed Depot
Maintenance (PDM) is based on an engineering analysis (Aircraft Structural Integrity
Program). Other equipment have similar processes to determine repair requirements.

Item procurement requirements are based on failure data generated by the customers. This
results in the purchase of material that is both reparable and consumable. All product and
material groups are included. Equipment (support equipment, vehicles, ground radars, etc.) is
replaced because it is no longer economical to repair. Recoverable items (avionics, engines,
landing gear, radios, etc.) are procured because they can not be repaired. Finally, consumable
material (munitions, bits and pieces, tires, etc.) are bought because they cannot be repaired.

Every aspect of the weapon system support requirements process is supported by sustaining
engineering. This includes support to the PDM process, item failure analysis, and
modifications which support new capabilities and correction of existing deficiencies. PDM
support was covered under repair. Failure analysis supports changes to repair techniques in the
depot and field. changes to technical data, and overall support concept. Finally, the customer
and the ALCs jointly develop changes to existing capabilities to correct deficiencies and
propose new operlrtic>llaI  enhancements ah tnodification  candidates.

The key to effectively gathering requiremrnts  from any customer IS communication. It is
important to develop a strong team relationship with all customers so that the tlow of
information is not only timely, but useful. Spending the time up front to get good
requirements will save countless days downstream trying to compensate for a customer
requirement that was omitted.

(2) Translating customer requirements. You should concentrate on documenting
the minimum requirements necessary to field the system. Requirements should be
performance-oriented and identify the minimum requirements needed to field the system. This
will give the program the necessary flexibility to design the best system. You should avoid
“how-to” types of requirements that constrain the program unnecessarily. A performance
oriented structure which uses the MlL-STD-490 specification philosophy will form the
baseline for the program. This structure will be the hasix for all management activities.
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b. Outlining the Program

(1) Product identification. The next step in the acquisition or modification process is
to outline the program with respect to the products of the system. One of the fundamental
tenets of IPD is product orientation. where all activities in the program are focused on the
products that are actually delivered to.the  customer. When you are outlining the program in
this fashion, understand that you are making certain preliminary assessments. Among these
are organization and interdependence of systems and subsystems. The products should be
broken out to a level commensurate with the risk associated with developing, acquiring or
supporting the product. In the acquisition process, this breakout is usually first identified in
the specification tree and formalized by the delivery of system segment bpecifications that
allocate the system-level requirements to the appropriate products. A sample breakout from
the Brilliant Eyes program is provided in Figure A-3.

I
I I I I

Figure A-3

As the management of a system evolves through its life cycle, the roles and responsibilities for
different items within the system will change. Durin,(1 the initial phase of the acquisition
process, Product Group Managers (PGMs) and Materiel Group Managers (MGMs)  may not be
involved extensively; everything is managed under the SPD. As the system evolves and
matures, PGMs  and  MGMs  will get more involved as the sub-products are consigned away
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from the SPD to the PGMs and MGMs. In the case of a sustainment effort, like the F- 1 1 I. the
SPD/PGM/MGM  relationship exists as illustrated in Figure A-4.

Repairables

’ Selected Items are managed by the SPD while  others by PQM

Figure A-4

PGMs deal with the major subsystems and equipment that are not stand alone systems.
Examples include guided munitions, radar sets, ground and airborne segments and test
equipment. Many PGIM  items are called Other Major Equipment Items (OMEI). These are, in
many cases, integral to a system. In other cases they are separate but are used on or with
systems. MGMs  deal with the items that are major components of a product group or system.
in most cases they are items that support a specification configuration controlled item.
Configuration control for these items is usually maintained by configuration control ‘of an
engineering data package. In most cases this level of equipment is either supported as a
reparable or consumable item. e.g. an item that is supported by Management of Items Subject
to Repair (MISTR) versus an item that is thrown away when it fails.

The program’s Work Breakdown Structure (WBS) should be aligned directly to the product
breakout to provide_Inanagelnent visibility to the IPT responsible for the product. As directed
by DOD 5000.2 and MIL-STD-XX I, all program activities are ultimately tied back to the WBS.
The WBS should also identify the management processes required to integrate the products at
each level into the next higher level product. In MIL-STD-88  1. examples of the integration
elements are system engineering, program management, system test and evaluation, and
integration, assembly, test and checkout. A WBS philosophy is also applicable to our
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Logistics Center products and processes. This is based on two factors. First, being that
systems and equipment were developed using the WBS structure which flowed into the
logistics system structure (specifications, tier down to engineering data packages for items).
Second, the logistics systems are based on a hierarchical order of items, subsystems and
systems which roll up and tier down the equipment and process data systems.

The WBS should also establish a single numbering system that will tie all the tools used in the
management of the effort back to the products of the program. The single numbering system
is a simple but effective integration tool. It’s a technique that allows immediate identification
and tracking of requirements to processes to resources in a vertical and horizontal organized
fashion. An example of the WBS and numbering system used in the Brilliant Eyes program is
shown in Figure A-S.

00000

Examole  Work Breakdown Structure

Brilliant Eyes System

10000

20000

30000

40000

50000

Systems Engineering/Program Management

Space Vehicle

2 1000 Spacecraft
22000 Sensor Payload
23000 Integration, Assembly, Test and Checkout
24000 Orbital Insertion System

Launch Vehicle

Peculiar Support Equipment

Ground Command, Control, Communication and Mission
Equipment

Figure A-5

(2) Building a product-oriented organization. Establishing a preliminary
product-oriented organization is the next step in the process. If you are working on a new
acquisition or modification program, the initial work to establish the requirements and identify



the products was probably performed by a small cadre of people. Now is the time to identify
the teaming structure that will perform the remainder of the planning and actually manage the
effort. The teaming structure should be based on the guidance found in Chapter 3.

LI. Planning the Program

Another key tenet of IPD is upfront  planning. When this planning is conducted in a
cross-functional manner, improvements in quality and reductions in downstream changes can
be expected. On new acquisition and modification programs, this planning should be
conducted by the government and supplier IPTs prior to awarding a contract to perform the
required effort . This planning effort should be included as part of the IASP. Use of the Air
Force Acquisition Model may aid in this planning. This will help avoid difficult changes to
the contract after award and ensure that the contractor commits to an executable program.
Existing programs should ensure that the planning for all future efforts is conducted by the
IPTs.

The goal of the upfront  planning activity is to define the core program that must be
accomplished. This core program consists of those tasks required to complete the effort and
deliver a product that meets the needs of the customer.

(1 j Defining the core program. The definition of the core program begins with the
identification of key program events. These events should represent the milestones for
program maturity. The character of each event is dependent on the phase of the program. For
instance, a key event during the design phase might be the critical design review while a key
event during production might be the completion of accepumce testing. Events may also be on
a recurring or nonrecurring basis. For example, there may be key events during the production
phase that will recur each time the system is manufactured. In new acquisition or modification
efforts, the minimum set of events ~cceptuble  to the government should be provided to the
contractor in the RFP. The offerors will then add key events to the tixt  ;IS required by the
unique system they are proposing. Existing programs should have already identified the key
program events. They are usuully  reflected in the milestone schedules maintained by the
program office and contractor.

Once the events have been established, you should define the work that must be performed to
support each key event. This work should be defined by product using the numbering system
from the WBS. Each IPT should prepare the tasking for its product. The tasking for each
product should be cross-functional in nature and cover all work that must be performed on that
product. This tasking will serve as a major element of the tool kit that each IPT will use to
manage the contract after award.

In a new acquisition, modification program or repair contract, this work is defined in the
Statement Of Work (SOW). You should only identify the minimum requirements of the
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government in the RFP. One approach to doing this is to document the minimum tasking
required by the government in an example SOW in Section L of the RFP, Proposal Preparation
Instructions. Each offeror is then responsible for preparing a complete SOW and submitting it
as an attachment to the contract in the source selection. This process provides the offeror the
necessary flexibility to define the work for the unique system it will propose while still
meeting the government’s minimum requirements. The result is a SOW written by the people
who will actually perform the work and a greater commitment from the contractor.

While the easiest time to implement this approach is during the development of a new program
or contract, implementation on existing efforts is possible and should improve the current
operation of the program. Prior to changing the SOW or any other contractual document, the
factors that must be considered include the time remaining until termination of the program
and the risk associated with changing the existing management processes. On existing
contracts, the work should have already been defined in a SOW. Most SOW\,  however, have
been prepared functionally. To provide the IPTs the necessary tools, you should consider
restructuring the SOW, if cost effective, to better align to the product-oriented WBS.

(2) Developing the program plan. The next step in the planning process is to
describe how the work will be accomplished and how it is tied to the key events defined
earlier. A tool ideally suited for this is the Integrated Master Plan. The IMP is intended to
become the single management plan that integrates activities throughout the program life, by
laying out the core program and process descriptions and critical events. This plan expands
beyond the systems engineering process elements of the Systems Engineering Master Schedule
(SEMS), as defined in MIL-STD 499B. When a program office uses an IMP it should
incorporate the elements of the SEMS. The IMP is an event-driven plan that documents the
significant accomplishments necessary to complete the work defined in the SOW and ties the
accomplishment to a key program event. Additionally, criteria is provided for each significant
accomplishment so that you know how to determine when accomplishment is completed. The
IMP is oriented by product using the WBS numbering system and contains no schedule
information. On a new acquisition or modification effort, you should direct the contractor to
prepare an IMP and submit during source selection as an attachment to the contract. On
existing programs, the IMP may be used for future planning and change processes such as
Engineering Change Proposals (ECPs)  and Contract Change Proposals (CCPs).  Depending on
the maturity of the program and its associated risk, you may also consider preparing an IMP as
part of an overall IPD restructuring effort. An example of the IMP submitted by the contractor
in the Brilliant Eyes program is shown in Figure A-6. An example of IMPS for a modification
program and repair contract are shown in Figure A-7 and A-X, respectively.
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- Figure; A-8
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There are activities, especially management processes, that do not fit well in the above IMP
format. For instance, it may be difficult to identify an event or significant accomplishment for
configuration management or systems engineering. It is. however, important that these
processes are also properly planned. In these cases. prepare a separate section of the IMP thut
consists of a series of program narratives that describe the overall approach to performing the
process and identify any relationships or interactions between the government and contractor.
It should also identify any external or internal documents such as military standards used to

manage the program and indicate whether or not each document is compliant or for reference
only. The narratives are usually limited to 5 pages and are submitted as part of the IMP. For
example, a Systems Engineering Management Plan (SEMP) is required by DoDI 5000-2. As
defined in MIL-STD-4WB,  this is intended to be a stand-alone plan delivered by the
contractor with the proposal. Those parts of the SEMP which the single manager may want to
become part of the contractual documents can be incorporated as part of the IMP narrative.

d. Allocating Resources

After the program is properly planned. the team will have to allocate adequate resources to
effectively manage the program 2nd perform the work. This allocation, however, will require
changes as the prosram mature\ 2nd should  be reevaluated on a continuous basi\. The key
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here is to base the allocation of people, dollars and schedule on the assessed risk of the
program. In other words, the higher risk areas of the program should have a greater allocation
of resources than the lower risk areas. It is important that the allocation of resources mirrors
the team’s organization and makes maximum use of the IPD “tool kit”.

The allocation of time involves develop.ing  a schedule to deliver the product each IPT is
responsible for. A tool ideally suited for this is the Integrated Master Schedule (IMS). The
IMS is submitted by the contractor as a consolidated Contract Data Requirements List (CDRL)
item. Its basic function is to provide a schedule to completing the accomplishments defined in
the IMP. It may also serve to provide more detail and insight into the completion of an
accomplishment. The IMS is tied directly to the products identified in the WBS using the
single numbering system. An example of the IMS used on the Brilliant Eyes program is shown
in Figure A-9.

Significant Accompli

2lNQ PDR

1. Preliminary Design complete

I-t--H

X la.
b.
C.

Reqts  defined and documented
Configuration defined
Risk areas and assess complete

-

1. Preliminary Design Complete

I. 1 System performance trades

-’

Figure A-9
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e. Tracking and Executing

(1) IPD Tool Kit. The tracking and executing of the program will undoubtedly be the
largest phase of the acquisition. modification or sustainment effort. The key to making this phase
easier to manage is effectively using the integrated management framework. This integrated “tool
kit” provides the necessary tools to focus on the cost, schedule and performance of the product it is
responsible for. Once again, the tools used to manage the program evolve from one phase of the
life cycle to the next. The primary cost, schedule, and performance tools used during acquisition
and modification are cost performance reports from the contractor’s cost/schedule control system.
the Integrated Master Schedule, and technical performance measures. The primary management
tools used during some sustainment activities include item management data, maintenance data
and other performance data in addition to cost reports and work schedules.

For development programs, Technical Performance Measures (TPM) are very valuable. A< part of
the clcvelopmcnt  process. each IP’I should develop I‘PMs to measure the maturity of the product
they are responsible for. The TPMs are the true metrics for the success of the program in that they
indicate how well the system meets the user’s requirements. They also help to provide a balanced
system view that will reflect the effectiveness of the data generated using the tools under the single
numbering system. In other words, the adequacy of the allocation of resources based on the initial
risk assessment will be apparent from the technical maturity of the system evidenced in the TPM
data. Since the allocation of resources is an ongoing process, the IPTs and/or senior management
can make adjustments based on this information.

The natural next step is to organize in a product-oriented fashion to make maximum use of the
framework that exists. At the heart of this organization is the IPT that is given the authority,
responsibility and resources to deliver its product to the customer. A more detailed description of
the IPT and the organization structure supporting it can be found in Chapter 3. Figures A- IO and
A- I I provide an example of how the Brilliant Eyes and the F- 1 I 1 program implemented this
.strucfurr.
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Figure A-10
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Figures A-12 and A-13 illustrate the relationship between the products, people and tools. It is
integration of these items applied to the day-to-day management of the program that realizes
the maximum benefit from applying the IPD philosophy.

Products Processes
Space System
WBS Elements WBS 21000,22000,30000 WBS 24000

Management

IMS

c/s(‘s(:

TI’MS7('lowre
r’klns

Figure A-l 2
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ATTACHMENT A-2. SUSTAINMEN’I

-

I. The integrated process of sustaining a weapon system (including all subsystems) for combat
readiness involves defining the requirements for each item of the system. procuring follow -on
spares to fulfill those requirements. supplying the iterns to specific locations. unci maintllining
the system (both at the weapon system and subsystem level). Each part of this process  require\
engineering support. The process is depicted in Figure A- 14. This process provides a fully
capable, combat ready system. It is fully supported with the right part at the right place at the
right time and at the right price. Weapon systems and subsystems need to be ready for combat
use at all times. Inherent in this need is defining the requirements (spare parts and equipment
needs), developing and supporting the capability to meet the needs, and maintaining an
infrastructure to continuously improve the capability. The requirements are driven by
reliability and maintainability issues, safety issues, or field assistance requests. Some of the
tools used in the sustainment process include data systems to track requirements. maintenance.
processes, distribution, and finances. Procurement histories and technical performance
information are also critical inputs. Key to IPD in sustainment are the IPTs which are formed
from the system program director group, product group, materiel group, and various
functionals  crossing all phases of the system life cycle. The user/customer (i.e. the using
command) is also an integral part of the overall team. The functional areas represented are
inventory management specialists, equipment specialists, production managers. financiai
managers, depot maintenance, engineering, contracting, receiving, warehouse, packaging.
shipping, planner, scheduler, mechanic, and quality. Suppliers, such as Defense Logistics
Agency and contractors, are also important to the team. This sustainment process in Figure
A- I4 is further broken down with a model depicting each process step.

v
ENGINEERING

SUPPORT

Figure A- 14
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2. Item Requirements Determination Model

Iterative Process

- Customer
Requisitions

- Customer
Returns

- Maintenance
Activity

- AuthorlraUons

- Maintenance
- Procurement

- Consumption
Factors

- Asset PCS
- Trends
- Forecasts
POMiBES
BuyiRepalr

- Customer
- IMS- ES
- PMSI- _- Financial
- Depot Maint

- SUPPlY
- Englneer

A

L

Figure A- 15

;1. Requirements. Requirements are quantitative expressions applied to Air Force items of
supply needed to support peacetime and wartime missions. They are driven by spare parts and
equipment needs, which include repair, procurement. termination and disposal of excess
inventory. The sources for these requirements can originate from the user or Depot/Contractor
maintenance functions. This is a continuous process. Current requisitions are integrated with
known and new data in order to provide an end item to meet customer needs.

b. Tools. Computation systems such 2.4 the Recoverable Consumption Items System
(DO41 ), the Consumable Item Computation System (D062). the Repair Requirements
Computation System (~G072E)  and the Equipment Item Requirements Computation System
(DOX7N/D2OOC)  perform complex “number crunchins”  to compute buy and/or repair
requirements for the needed items. These rools are automated systems which allow the teams

-
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to support a decision to buy or repair the needed item. and track the execution of that decision.
These systems are being consolidated and integrated into the Requirements Data Bank (RDB)
system to compute.item quantities needed to support weapon systems and major end items.

c. Process. The mechanized systems are updated  to capture the latest customer
authorizations. failure trends, asset positions and proJcuted configuration clianges that might
alter the type and quantity of spares required to satisfy future customer needs. Subsequent to
the mechanical accumulation of data, the application of human intelligence is required. This
involves review and validation of the computed requirement. Item Managers use various kinds
of information from nearly every logistics process to determine the requirements. Information
used to determine these requirements include asset balance, locations, user priorities,
requisition status, assets due-in, and reserve levels. Projection or computation of requirements
is another key process. These projections need data on the item’s reliability, who uses it, how
often. repair schedules and funding actions.

-

d. Teams. Because the requirements function crosses over many lines the team must have
many functional skills. The broad range of skills required to successfully manage item
requirements determination is represented by those shown in the team block above. Not only
are these skills located at the local logistics center, but support C‘OIII~S  from ail product and
materiel groups as well. Defense Logistics Agency (DLA) and Cataloging and Standardization
Center are also involved in supporting these requirements and mubt  be key members on this
team. It is through this team effort that weapon system support and sustainability is attained.

e. Product. The product. in this case. is defined as the refined costed requirement.

-
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3. Item Procurement Model

Iterative Process
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I 1
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- Financial
- DLA

schedule and

Figure A- 16

a. Requirements. Procurement is the actual mechanism of fulfilling the requirements as
addressed earlier. This is the act of awarding ;I contract and buying the item that was
established in the requirement proctx5.

h. 7rools.  Some of the information from the data \ystems “tool\”  listed above. will provide
for ;I streamlined  provisioning process. Additional data from other \ystrms will be required to
fully uccomplish  thix function.

c. Process. Ah purchase requests received for goods  or services come into procurement.
buyer\ and contracting officers are provided with; procurement history which provides
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sources, terms of purchases, price, and delivery schedules, drawings and vendor source files.
This information results in individual solicitations for the item. The proposal will be evaluated
and negotiation will culminate the agreement.

-d. Teams. Since the requirements start with the user and flow through the requirement
process, all the team members for that process are also key members in this prol.ess.  The
contracting officers and buyers frequently need additional information  from the engineers,
item management specialist or equipment specialist to complete the buy.

or. Product. The final product is generated by the requirement. It is not only importullt  to
have the end item in hand,  but it is equally important that the product meet the specifications,
delivery schedule and cost criteria.

-
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3. Supply Model

Iterative Process

J-l. Requisition - Customer
- IMS
- Contracts
-Receiving
-Warehouse
- Packaging
- Shlpplng

- Authorization
. Priority

Figure A- 17

;1. Requirement. The requirement for supply stems from the need to have a part or piece
of equipment 3t ;I specific location. Supply consists of receiving and storing material,
packaging ;~nd preserving. inventory ;~nd control, shipping, trxking.  alid coordination of cargo
and operating terminals.

b. ‘Tools. Several stock, store, issue and delivery systems are being consolidated into the
Stock Control and Distribution (SC&D) and Enhanced Transportation Automated Data System
(ETADS).  These systems will allow on-line data to track material in process, help comply
with package and preservation requirements, interface with standard Air Force supply systems,
provide real time requisition 2nd status informution  and improve overall management of
custody, allocation and movement information.
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c. Processes. Requirements are levied on the item manager by the user which are in-turn
passed on to supply. They, in-turn, package the item and ship and track it until it reaches its
final destination. This process requires support from many areas to include MGMs,  PGMs,
SPDs, contractors, and repair depots.

d. Teams. The customer, item management specialist, contracting officers and DLA are
the key team members in this process. Without all members providing constant
communication the parts will not fill the requirements on a timely basis.

e. Product. The end product is providing the right part at the right place at the right time.
This is the job of logistics support, which crosses requirements, provisioning, and distribution.



5. Maintenance Model

Iterative Process
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a. Requirements. The maintenance function can include repair support like hydrrtulic
pump repair, Program Depot Maintenance (PDM)  like the F- 1 1 1 PDM line, speed lines like
the F- 16 modification install line. or contractor facilities. Requirements are driven by the user.
They will either require a part. ;I piece of support equipment or the end item like an aircraft.

b. Tools. The PDM process uses the Maintenance Requirement Review Boxd (I\/tRRB  I.
work specs, 2nd engineering drawings as tools to perform their function: The item repair or
back shop\ are integrating their automated \y\tems into the Depot Maintenance Management



IPD GLhDE 25 May 93

Information System (DMMIS) and the speed lines use project directives and Time Compliance
Technical Orders (TCTO)  to determine their requirements.

c. Process. A requirement is established as a project directive. or repair requircmrnt  from
the iteni manager. This generates a work specification for the PDM line, a requirements
computation for the repair line or a TCTO for the speed line. The PDM and repair line can
also include a modification which will be incorporated into the work specification or
requirements computation.

d. Teams. Members in these  teams may include the MAJC’OM,  user, engineering  from
the SPD, PGM or MGM, equipment specialist, production manager, maintenance planners and
scheduler and financial managers along with the mechanic.

e. Product. The final product is a reliable, updated weapon system or component that is
returned to the customer.
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0. Engineering & Technical Support Model
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Figure A-19

;1. Requirements. The engineering ;~nd technical support requirements  arc driven by

mission changes. R&M issues. \;lt‘ety  isww security issues, or field assistance request. Their

responsibility is to manage the logistics wpport and configuration control of the structural

airframe and the subsystems, (e.2. engines. avionics, electronic warfare support equipment

etc. ).

b. ‘I’ools.  They must have access to the requirements. maintenance. distribution, REMIS

and user CAMS systems. Another tool uued by the engineer\ is the Weapon System Master

Plan. Engineers use Structural Integrity duta, drawings, specifications. technical orders. and

failure data to provide engineerins  expertise and configuration control.



c. Process. The engineers need technical performance information for the whole system,
be it an entire weapon system, a commodity system or material item. Responsibilities for the
system include any information affecting the operation, maintainability and safety of the
system such as configuration control, capability status, condition, down-time trends,
modifications, improvements, depot maintenance actions, and supply support. The chart
below shows some of these functions.

d. ‘reams. The Integrated Product Teams must have expertise in acquisition, logistics,
supply support, to maintenance. These expertise include equipment specialist, item managers,

production riianugenicnt specialist, engineers, and program managers.

e. Product. To maintain Combat Readiness and Sustainability of a weapons system.

7. Feedback. Feedback is generally provided through the effectiveness indicators (i.e.,
MICAP  Support, Mission Capable Rates, Mean Time Between Failure Rates, Supply
Availability Rates, Out of Service Rates) which are recognized in commercial and governmenr
supply operations as facilitating effectiveness. These indicators are:

a. Quantity, or the number of outputs produced.

b. Quality, which is to say, the output conforms to their objective user requirements

c. Timeliness, that is to say, the outputs meet scheduled completion dates, and
products/services are provided within objective time standards.

d. Customer satisfaction, that is, the measure of output conformance to customer need:.
and expectations necessary to provide capabilities to meet mission goals.
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SUSTAINMENT EXAMPLE

F-111

An example organizational structure for sustainment IPD is the F-l 1 1 SPD. (see figure A-20 )
The F-I 1 I is rhe end  product. As discussed in Chapter 3. Paragraph 3.b.  the F-l I I office has
t’ive t‘unctional  stat‘t ;Il.c;ls  (~OI shown)  callt‘(i Process i\/lana~c~~~~IlI  ‘l’t’;1111\  (I’MT‘).  ‘WC IC;IIIIS

tire responsible for continuous improvement of the process, keeping abreast of developments
outside the organization that may effect their process and act as a cross-functional, system-
level team that advise senior management on issues that effect system performance.

F-l 11 IPT ORG STRUCTURE

I
Sustainment

Avionics Weapons/
IPT Nav IPT

The core or main emphasis ot‘ the organization rests with the four IPTs; structures, weapons.
mechanical systems. and avionics. Each tram has a staff permanently assigned to that IPT
colihistiilg  01’ cquiptwnt  \pccialixt.  irlvcVlt0l.y  Ill;llla~~blllCll~  hpt’ci;ilist.  pr~~~1i~ctioI~  Ill~lllil&!t’lllC‘llI

specialist. and engineers. ,4s resource>  arc nerded from other functional areas they are

matrixed into the team, i.e. supply. contracting. maintenance. and financial. These teams can
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be broken down into sub-IPTs,  like the mechanical system has an IPT for Hydraulics, Landing
Gear. and Flight Controls and another IPT for Engines. and Fuel systems.

The>se IPTs are responsible for the total sustainment of their assigned system(s). They form up
to the next level of the IPT like the mechanical system and the four IPTs make-up the total
F-l I 1 system.-

1. Defining the Requirement. The requirement is identified by the customer, i.e. user, PGM
to MGM, SPD to PGM, Depot Maintenance or Field Unit to SPD, PGM or MGM. This
requirement can be for a component, and/or technical or engineering assistance.

2. Translating Customer Requirements. Once the requirement is identified the inventory
management specialist (in case of hardware) works with the engineer and equipment specialisr
to evaluate history, suitable subs, material problems and repair or buy information.

3. Outlining the Program. If a buy is determined, ;I purchase request is initiated and sent to
contracting. The contracting office works with IMS, ES, engineers, contractors and/or depot
maintenance to determine source.

4. Planning the Program. A contract is completed and production is started with the item
delivered to supply. Supply receives, inventories, and stores the item. The requisition is sent
to supply from the IMS for delivery to the user. Supply packages and ships the item out. This
process has to be completed with total team work or the wrong asset, quantity, delivery
schedule or destination will be encountered.

If a technical or engmeering  request is received from the customer the pricess  is somewhat
different as the request comes into the engineer. They will do a preliminary evaluation of the
problem and may need the assistance of the total team, i.e. if the wrong part is being delivered.
damage is occurring during shipment or the manufacturer has misread the specifications.

5. Establish an Integrated Management Framework. The key to sustainment is team
work. No one function can operate in ;I v;~cuum, because each task is dependent on too man)
areas.
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ATTACHMENT A-3. RESEARCH, DEVELOPMENT, TEST &
EVALUATION SUPPORT

1. The application of the generic model to a research, development. test, and evaluation (RDT&E)
organization is shown in figure A-2 1. This can be applied to laboratory, test, or other such agency. It
illustrates that the test and evaluation or technology insertion process is closely tied to product
development. In many cases, these processes could be considered a sub-group of the overall product
development group.

Iterative Process

Introduction

-Test Plan
- Data Analysis Plan
-Test Schedule
- sow
- Specifications
- VCRM
- Reqt Matrix
- TEMP

- Range/Facility

_ Design Reviews

Figure A-2 1

- Customer
- Engineering
- Facility/Equipment/

Range
- Data Processing
- Maintenance
- Financial Mgt
- Safety
- Contracttor

a. Requirements. For RDT&E  support (test. laboratory, etc.), one or more representatives of the
agency should have already been involved with the requesting organization in developing the
requirement. The requirement may take the form of a program introduction (test), or request for
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technology insertion (lab). The requirement represents a coordinated position between the requester
and supplier to validate the requirement.

b. Teams. The support agency forms an integrated product team of all concerned functions,
including the requesting agency and suppliers. For example, a team would involve the project/test
engineer, functional engineers. facility/equipment operators, data processing, maintenance, financial
management, safety, program office, and contractor.

c. Tools. The integrated team creates a tool kit of documents for planning and tracking the
development of the product or process. For example, a team would develop and/or use statement of
work, test and evaluation master plan, test procedures, data analysis plan, test schedule (including
resource availability), verification cross reference index, system segment specification,  prime item
development specification, and requirements matrix.

d. Processes. The program is executed and monitored through various processes such as test
planning working group, scheduling, technical interchange meetings, test readiness reviews, design
reviews, etc.

e. Product. This integration of tools, processes, and people should produce a product which

- meets the customer’s needs in the most cost effective and efficient manner. For example, a test team
would initially provide a statement of capability followed by a test plan and schedule, execute the test,
and provide a final report.

f. Feedback. Feedback on how the test and evaluation or technology insertion process is
I)rocc’cx(Iing  i\ ;IS r.s;sc.llli;rl  for KII’T’&E  Support  ;IS iI is I’or product developlncnt.  ‘I”hc ~CYII~  nc*ccts  10
know how their pr~esx plan is progressing SC)  appropriate adjustments can be made. ‘l’est  progranls
may track test points completed or objectives accomplished against a pre-determined goal (typically
driven by when the customer needs the data). The test organization may also wan! I -) track these
measures along with constraints such as asset availability or system test readiness in order to work
more effectively with customers and suppliers. Appropriate feedback for a technology insertion
project will depend on the particular product being delivered. However, it *viii  be very similar to that
required for product development (i.e. cost, schedule, performance, supportability, in order to meet
the requirements of the product involved.
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RDT&E S U P P O R T  E X A M P L E

F-16 ~‘OMHINE:I)  TE:ST FOR(lk:

The combined test force (CTF) concept used at the Air Force Flight Test Center (AFFTC) is an
excellent example of integrated product development. In the case of the F- 16 CTF, the product is the
flight test evaluation of the F- 16 weapon system. This stems from requirements typically generated
by the F-16 System Program Office (SPO) based on user requirements. The F-16 prime contractor
also influences the flight test requirements as well as the operational test and evaluation (OT&E)
agency (AFOTEC and/or ACC/AMC organization). The teams are formed with personnel from
AFFTC, primarily responsible for the flight testing, as well as the contractor and in many cases the
OT&E agency (see figure A- 14). The F-16 SPO and ACC are also an integral part of the team
through test planning working group (TPWG) meetings, test management council (TMC) meetings.
and daily contact. Tools used include regular telecons on flight test activity and issues. aircraft
utilization schedules, and test project priorities. These are used regularly by the entire team to conduc.1
the procrs\;t*s  of teht trchnicat u11d safety planning. scheduling (ranges, aircraft, facilities. ;15\;l’ts),
analysis. conduct. and reporting.

1. Understanding the Requirement. Having the right people actually located at the CTF is a keb
element in understanding the requirement. The F- 16 CTF is a combination of AFFTC personnel. -
contractors, and OT&E personnel. AFFTC. through the 4 16 Test Squadron (TS), derives its
requirement from the F- 16 SPO which sends a program introduction. However, the requirement for
flight testing must also consider requirements in AFR X0- 14 and the user requirement for an effective
weapon system. The 416TS, in partnership with the F- I6 SPO and other members of CTF. ensures
that all requirements are met.

a. The OT&E  agency provides a user view of the test requirements and also represents their ou n
interests since they will be conducting operational testing following development testing conducted b>,
rhe CTF. The O’l‘&E  agency is eirhcr  clircctly represented at the (‘TF with personnel  acruatly  Io~.;~rc‘~l

there and participatin g iI1 thr tehting. 01. the 4 t C>‘TS  maintaill\  close contact with thrill.

b. The contractors. both prime and $ubsy\teln.  provide technical expertise on the systems to
ensure an effective test.

2. Outlining the Approach. The program introduction provided by the SPO forms the basis for thr

tat appra1c.h. It outlinrs the individual Test projects necessxy for the program. The approach is
discussed with all members of the CTF, the SPO. and the user at TMC meetings. An agreed to
approach is determined based on the program introduction, AF requirements. direction to the
contractor. asset availability. and user needs. To formalize this approach, the 3 16TS  pro\ ides a
~tatemt‘nt  of capability  (SC) to rhe F- I h SPO.  The SC represents  the integrated rstimatt’\  oi eac,h 01
the project  kmis clrpictrtl in figure A -32 . I’ht: tximtes ;lre based on the inputs from  sr~rrul  expert’
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resident at the CTF on the project teams: flight test engineers, test pilots, prime contractor engineers
and pilots, subsystem engineers. The various SPOs involved in the total system also have an input to
the SC.

PROGRAM CONTROL OPERATIONAL CONTROL

Figure A-22



72 IPD GUIDE 25 May 93

3. Planning the Activities. The TPWG with the SPO and the CTF forms the plan for accomplishing
the approach outlined by the TMC and SC. TPWGs  are held for various groups of projects required
by the test program (e.g. airframe, flight dynamics, avionics, etc.). The Block SO Avionics team.
depicted in the expanded~portion  of figure A- 22. holds quarterly TPWG meetings. These meetings
discuss the test ob.jectives. status, plans, methods, results, and issues. Having the entire team together
in this manner enabled quick resolution to the issue of handling Avionics System Segment -
Specification Verification testing, a new requirement levied half-way through the program. The TMC
integrated schedule coalesce these TPWG plans into a master plan covering all test programs.

4. Establishing Event Driven Plan with Success Criteria. Technical and safety planning is
conducted by the CTF which develops a test plan and procedures. The technical plan includes
requirements stated in the F- 16 Test and Evaluation Master Plan, the System Operational
Requirements Document, and from the contractor. The plan contains objectives that must be met to
accomplish the project and describes procedures that must be conducted to fulfill the objectives. The
plan is reviewed at AFFTC to ensure it meets all technical and safety requirements. The 416TS is
primtirily responsihlc  for this but the contractors have much input to the technical part of the plm.

I-?nal approv;II  of the pl;rn is with the F- I6 SPO.

5. Scheduling Events. A schedule to accomplish the test procedures is laid out by the CTF. This
considers the asset availability, relative priority of the projects (as established by the TMC), and
outside influences to the schedule. The project Operations Engineer (see figure A-22) develops a 3-
week schedule for all project aircraft following priorities established jointly by the test team. This
schedule is discussed weekly by telecon with the applicable contractors and SPOs. Once support
requirements are determined by the flight test engineer, the schedule is submitted to a central
scheduling board at the CTF.

6. Allocating Resources. Both the CTF (416TS,  contractors, OT&E agency) and the SPO work to
allocate the appropriate resources to the individual projects. With many projects going on within the
test program, allocation of resources is a dynamic process. The 4 16TS determines personnel (test
pilots. test engineers) to work the project and also draws on other .4FFTC  agencies (range. data.

grouncl ICS~.  etc.) antI schcciulcs  rc\ourcc’s to accomplish rhe project. ‘l’hc c’ontractor provides
personnel with appropriate technical expertise as tests are being conducted as required, and the OT&t<
agency monitors the testing as it is on-going. The CTF works closely with the SPO to ensure that
funding is maintained to accomplish the testing and that test assets (hardware or software being tested)
are made available to the project in a timely manner.
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ATTACHMENT A-4. STAFF ORGANIZATION

1. The Model in Figure A-23 applies to a “staff type” organization, which includes HQ AFM(’
and staff organizations at each center. The staff includes not only the commander’s, but also
each functional staff. Some examples of products from these organizations are policy,
regulations, functional training, and issue resolution.

Iterative Process

. Official  Letters
- Statt Directories
- Focal Points
- Electronic Mail

Figure A-23

;1. Requirements. The staff works to organize. train and equip in direct support of the
organization Inissic~n/goul/objectivt’  in insuring c’ustomer’ requirements are met. The staff also
acts as ;I cleuringhouse  for data. Staff requirements are generated from any number of internal
and external sources all in support of the orgunizatronal  mission. As an example, the AFMC
headquarters staff acts on requirements received from higher level staff agencies. other major
commands. its own center commanders and intern;ll functional directorates.



b. Tools. A number of tools exist for use by the staff/action officer in accomplishing the
given task. The tools are situation dependent and vary in scope to provide anything from an
informal response to a full staffed policy package. Examples of tools used to support the staff
mission are staff assistance visits, staff action items, memos, formal letters, suspenses, ballots.
staff directories, focal point listings, electronic mail and data systems. Within AFMC the
Command Management Framework with its mission element stovepipes, boards and focal
points is a formal staff tool established to directly address the specific mission needs of‘ the
customer.

c. Processes. The product of good staff work is the best course of action representing the
views of all impacted sources. The coordinated product tells the decision maker that the
people coordinated agree with the position taken and will support the course of action within
their areas of responsibilities. Key aspects of the staffing process are coordination, networking
and consensus building.

d. Teams. Good staff work requires functional “teaming” to examine a requirement OI

attack an issue from a broad perspective. Teaming mandates “Open” communication and the
right functional knowledge and skill correctly applied in developing the optimal solution. Key
to staff teaming is understanding the task at hand and communicating functional impacts in
achieving consensus towards a solution.

-

e. Product. Staffwork will most often result in some sort of “informational data product”
(Data response, Guidance, Policy, Tools, Processes, Regulations) provided for use by a
decision maker, the customer. It is essential that the product addresses the needs of the
customer and responds to the defined requirement.

f. Feedback. Immediate feedbitck  to a staff response is often pr-ovided during the
coordination cycle where a “non concur” or “comment” usually requires resolution prior to
continuation. The staff should consider all decisions or options developed in light of the
customer requirement. One method of follow-up feedback is the customer satisfaction surve!..
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4. Stakeholder Participation. Involvement in the decision making process by those who

have LI vested interext  in the success of’ the outcome.

5. Empowerment. The Mission Element Boards (MEBs)  are responsible for the “voice of the
customer” and act as primary decision maker for the mission element. The MEB consists of
USAF, SAF, Headquarters Staff and Field commanders. The MEB provides input to the
corporate board on all aspects of its mission element (programming, planning, budgeting, etc. ).
The board is the primary requirements driver for prioritized input to the corporate board.

AFMC COMMAND
MANAGEMENT

MISSION ELEMENT BOARD
FRAMEWORK
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ATTACHMENT A-5. SERVICE ORGANIZATION

1. The Model in Figure A-25 applies to the variety of services performed throughout AFMC.
Many of the services are part of the Base Operating Support Mission Element Board. Some
examples of services ;Lre the Hospital, Civil Engineering, Morale/WelfLlre/Recreation,  Security
Police, and Reprographics.

Iterative Process

r- Service Policy
-Tools
- Processes
- Guidanw

I--_____ _ .I

Figure A-25

a. Requirements. Requirements  are defined by customer wants, needs a~-~tf  ile:;ircs.
Customer requirements can be specialized/customized and are often regulated by laws, policies
and guidelines. The key to successful service is the development of reasonable and achievable
requirements. Generally the customer wants quality service. when needed. at ai; ;iftor-.-ib!c
cost.

L/ b. Tools. Tools are applied in both defining the requirement and translating the customer
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need into a product. Integrating the tools with the applicable process is key. Tools are process
and product dependent and include data storage and processing systems, communication
systems, integrated plans and schedules, applicable policies/regulations/guidelines.

c. ‘reams. Teaming is a requirement to providing a broad response to the needs of the
customer. Effective teaming requires involving all impacted specialties to include the
customer and supplier. Communication is the key. The team is responsible for integrating
technology with business strategy.

d. Processes. The requirement is met by integrating tools, processes and resources in
achieving the ultimate goal of customer satisfaction.

e. Product. The successful integration of tools, processes and resources will yield the
right product (service), provided at the right time, for the right price. The ultimate product is
a satisfied customer.

f. Feedback. Continuous feedback is required for achieving continual customer
satisfaction. Metrics addressing cost. schedule and performance should be established and
tracked. Examples include Customer Satisfaction Survey, Peer and Industry Recognition,
Profitability. Performance against a standard, and Repeat Business.
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SERVICE ORGANIZATION EXAMPLE

1. One example of a Service Organization implementing IPD is the USAF Hospital at Robin\
AFB. The following text is taken from a paper written by Richard A. Yates, Quality Team
Director at the 653d Medical Group, Robins AFB GA. The paper is titled “Establishins  a
TQM Culture within a Military Medical Environment” but the concepts also apply to [PD.
The challenge faced by the hospital was how do you develop and implement ;I hystem which
provitlcs  l’or tht. utilimtic,n  ol”I’QM  w i t h i n  LI IniIit;lry Il\<~(li~i~l  cnvirc,nliit.nt’.’ SOIIX*  ot’ [ht.
things involved were empowerment, process analysis. training, and teaming.

a. Empowerment: Good management techniques within the military have always taught
that a leader should optimize the talents of their subordinates. With this in mind, the hospital
approached the perceived conflict between rank and empowerment through the idea that the
leaders provide direction and guidance while allowing their staff to provide the input for
accomplishing the mission. The professional staff did not have to give up decision-making
authority but were no longer required to make it for the entire process. Another aspect was the
goals of the organization were being formed by management and the roadmap of how to get
there by the workers (teams). This reinforced the concept of a team and developed both uust
and respect for all members.

b. Process Analysis: The hospital attempted to overcome the negative image of qualit!,
through the concept of examining the process, not the individuals. They began by developing
an understanding of system approach as it relates to a process, from input through the
processor to the output to include both control and feedback. As the staff became comfortable
with this concept, they began to grasp the relationship needed to move into utilization of teams
to look at improving a process. The realization that teams could cross traditional boundaries
and look at an entire process, which may not be broken, to seek continuous improvement \\as
not instilled overnight. A cross directorate group was established to provide an
implementation plan for the facility. Key to this was training.

C. Training: The  question of how to structure the learning experience had often been to
train the senior personnel first and then cascade it down through middle management
eventually reaching down to the workers. In evaluating this approach, they determined that
this frequently led to mistrust. To eliminate this potential misconception, it was decided that
the training would be done in teams.

d. ‘Teams: With an active training program and process analysis came teams. An
example of implementation is a team of folks within the OB Ward who made
recommendations for a single labor and delivery room thereby eliminating the need to move
the mother midway through labor. They did all the necessary research to include determining
the customer’s desires. Not only was the process approved. but the team was selected as the
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tirst n-c~p~c~nt  of the Qui~lity  ‘I’c;~m  ot‘ the Qu:rrtcr Aw;lrd. Another  c*x;llllplL* is t11(* I)clll:rl
Clinic putting together a team consisting of the dental clinic, family practice clinic, internal
medicine and aerospace medicine to analyze the Medical Consult Process for Dental Services
The team charted the process and determined the primary constraints using TOC training.
After implementation of their recommendations, they saw an increase in patients seen of
221%. As this concept took hold, it became apparent that the reward systems in place did not
fully recognize team work and initiative. They often praised individuals at the expense of the
team. The Quality Council set out to develop an award system which recognized the team
effort.

2. The hospital will continue to pursue the concept of continuous improvement. They will use
tools such as the President’s Award and the Baldrige Award as tools for benchmarking so as to
ensure they continue to strive for improvement. They will find other medical facilities, both
military and civilian to compare themselves to in order to measure success. As new tools are
developed they will expand their training programs to include them.

-


















































































